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Available as a Complete System . . . or Individual Units 
ADF Type 701 ILS Glideslope Receiver Type 700 
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is all of these things... 
and much more to 


Airline and Corporate Aircraft Management 
Engineering and Flying Personnel 


In Fact — to Anyone Connected with Flying! 





DEPENDABLE 


5 MADE 


FOR COMPLETE DETAILS AND LITERATURE, 
WRITE, WIRE OR PHONE . . . WITHOUT DELAY 
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ECONOMICAL 
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The tubeless tire that stands the Cold Test— 
and Red-Hot landings! 


The engineer pictured above is getting a reading of 
minus 65° FE. on the Goodyear Tubeless Airplane Tire 
just taken out of the freeze room. 


In a couple of seconds it will be run smack against 
the landing test machine to prove a point: 


Goodyear Tubeless Airplane Tires can stand the test 
of extreme temperatures—can qualify for arctic or 
tropic service on the same airplane where other tires 
may fail! 

One reason for this is that Goodyear has developed 
new compounds and processes which maintain a bar- 
rier against air seepage where other materials break 
down and disintegrate when operating inextreme cold. 


Much of this topflight performance which has made 
Goodyear Tubeless first on so many aircraft can be 
laid to an exclusive Goodyear development: 


3-T Nylon, processed and tempered by multimillion- 
dollar equipment. 


~ Circle Ne. 





1 on Reader Service Card. 


As a result, these tires—bonded ply upon ply, wedded 
with natural rubber, girded with cord that tends to 
“fight back” rather than stretch under heat—give per- 
formance that is downright revolutionary. 


Their dependability for jet age aircraft can be 
summed up in one clear fact: More aircraft land on 
Goodyear tires, wheels and brakes than on any other 
kind. Goodyear, Aviation Products Division, Akron 
16, Ohio, and Los Angeles 54, California. 


“TEMPERATURE-TESTED TIRES” with 3-T Nylon by 
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Where Research and Development Work for 
America’s Global Air Power 












MARCH 


IAS Flight Propulsion Meeting (classi- 
fied), Hotel Carter, Cleveland, Mar. 
14-15. 

IRE National Convention, Waldorf- 
Astoria, New York City, Mar. 18-21. 

Gas Turbine Power Conference, spon- 
sored by ASME, Sheraton-Cadillac 
Hotel, Detroit, Mar. 18-21. 

American Society of Tool Engineers, 
Silver Anniversary meeting, Sham- 
rock-Hilton Hotel, Houston, Tex., 
Mar. 25-27. 

Western Metal Exposition and Congress, 
sponsored by American Society for 
Metals and other technical groups, 
Pan-Pacific Auditorium and Am- 
bassador Hotel, Los Angeles, Mar. 
25-29. 

APRIL 


SAE Aeronautic Meeting and Produc- 
tion Forum, Hotel Commodore, New 
York City, Apr. 2-5. 

American Rocket Society, national an- 
nual spring meeting, Sheraton-Park 
Hotel, Washington, D. C., April 4-6. 

ATA Air Traffic Conference annual 
meeting, St. Charles Hotel, New 
Orleans, Apr. 10-11. 

IRE Professional Group on Telemetry 
and Remote Control, national sym- 
posium, Philadelphia, Apr. 15-17. 

Arnold Air Society annual conclave 
honoring 50 years of military air 
power, Hotel New Yorker, New York 
City, April 17-20. 

Jet Engine Hydraulics Symposium, 
sponsored by Vickers, Inc., Hotel 
Statler, Detroit, Apr. 22-24. 

International Airline Navigators Council 
annual conference, Hotel Piccadilly, 
New York City, Apr. 23-25. 

Airport Operators Council, Conrad Hil- 
ton Hotel, Chicago, Apr. 28-May 2. 

Flight Test Instrumentation Symposium, 
Statler Hotel, Los Angeles, Apr. 29- 
May 2. 

National Materials Handling Exposition, 
Convention Hall, Philadelphia, Apr. 
29-May 3. 

Society of Aeronautical Weight Engi- 
neers, annual national conference, 
Broadview Hotel, Wichita, Kas., 
Apr. 29-May 2. 


MAY 


Aeronautical Training Society, annual 
meeting, Mayflower Hotel, Wash- 
ington, D. C., May 2-3. 
American Assn. of Airport Executives 
annual convention, Shamrock-Hil- 
ton Hotel, Houston, Tex., May 5-8. 


Aero Medical Assn. 28th annual meet- 


ing, Shirley Savoy Hotel Denver, 
May 6-8. 
American Helicopter Society, annual 


forum, Sheraton-Park Hotel, Wash- 
ington, D. C., May 8-11. 

Armed Forces Communications and 
Electronics Assn., convention, Sher- 
aton-Park Hotel, Washington, May 
20-22. 

Design Engineering Conference of Amer- 
ican Society of Mechanical Engi- 
neers, Coliseum, New York City, 


May 20-23. 

Aviation Writers Assn., annual conven- 
tion, Chase and Park-Plaza Hotels, 
St. Louis, May 26-June 2. 





When You Have Places 
‘‘Hard-to-Reach’’ 


OPEN SOCKET 
TYPE RATCHET 
WRENCH 
%”-4”" Openings 








AROUND TUBING 
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ON HIDDEN BOLTS 
OR NUTS 


Wwe PROTO-TAC 
Ratchat Wrenches 


with the Famous Open-End Ratcheting Principle 


They Work Like Magic...Save Time 
..- Save Money. Using the 
exclusive and patented open-end 
ratcheting principle, these wrenches 
perform jobs that are otherwise 
difficult or even impossible to handle. 
They work in close quarters, 

over and around tubing and other 
obstructions, on hidden bolts 

or nuts, and in recesses or wells. Buy 
these revolutionary, time-saving 
tools from your PROTO dealer. Send 
10¢ for catalog of entire line to 
PROTO TOOLS 
2215 Santa Fe Ave., 
Los Angeles 54, Calif. 


Closed Socket Type 
Ratchet Wrench 
%”-1\,” Openings 


Crowfoot Type 
Ratchet Wrench 
%”-3” Openings 





In addition to the three types of ratchet 
wrenches illustrated, the PROTO-TAC 
line includes ratcheting box wrenches, 
screwdriver attachments, rigid heads, 
and adapters for turnbuckles, standard 
sockets and internal wrenching. 


Canadian Factory, 
London, Ont. 


Eastern Factory, 
Jamestown, N.Y. 
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Lead-time still a big question mark 


Pentagon study group hopes it has come up 
with a solution that would cut the concep- e 
tion-to-design cycle. For analysis, see Page 21. 


How Chance Vought assembles F8U 


Navy’s Crusader was engineered for produc- 
tion even before the prototype was built. For 
picture story, see Page 36. 





Some new pictures of old, new aircraft 


Last of the famous Douglas AD series has 
left the assembly line; and a new series of 
B-66s has begun. A picture feature on Page 57. 





ICA m de thorough study of jets vs. turboprops 


What t's successful Canadian airline did be- 
lore ar: ving at its big decisions is the story of 
a real enthusiast, as told on Page 83. 





. The Annual Air Transport Progress 


Coming in your April 22nd American Aviation . . 
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Issue—This is industry’s bible of statistics on what happened in 1956, and what's ahead ef 
Vital statistics on air transport operations by domestic and international airlines, the 


military services, business aircraft 
cargo ... the equipment story .. . safety . . 


Feature articles on air transport growth . 
. The airline’s No. 1 operating problem. 
Including Air Transport Assn.’s 18th Edition of “Air Transport Facts and Figures.” 























NOW...ON WESTERN AIRLINES! 


Hunt Breakfast 


FLIGHTS 


Now Western brings to its breakfast flights to major cities in the West a new 
high in gracious service — the same superb quality you already enjoy on its celebrated 
luncheon and dinner “Champagne Flights.” 





Once aloft, you are served a breakfast tray of fruit, eggs or potatoes, and hot coffee. 
Then from the silver chafing dishes of the “Hunt Breakfast” cart, an attentive stewardess 
serves your choice of breakfast delicacies — steaks, broiled chops, tempting slices 
of Canadian bacon, sausages and Danish pastries or muffins. 


Truly the “Hunt Breakfast” makes it a flight to remember...and only on Western Airlines! 


Ny 





S) 





Hunt Breakfast 


FLIGHTS 


* Seattle/Tacoma to San Francisco and Los Angeles. 
* Portland to San Francisco and Los Angeles. 

* San Francisco to Los Angeles. 

% San Francisco to Salt Lake City, Denver and Minneapolis-St. Paul. 
* Los Angeles to San Francisco. 

* Los Angeles to San Francisco, Portland and Seattle/Tacoma. 
* Los Angeles to Salt Lake City and Minneapolis-St. Paul. 
* Minneapolis-St. Paul to Denver, Salt Lake City and San Francisco. 


Nb 
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Invisible deterrents are meaningless 


PENTAGON SECURITY officials should have this 
sign on the walls of their offices: “The concealed 
weapon deters no one.” 

It is an obvious principle, yet one which is 
sadly overlooked in most cases of Pentagon security 
censorship. It was most recently voiced by Dr. Louis 
Ridenour, Director of Research and Development 
for the Missile Systems Div. of Lockheed Aircraft 
Corp., in a speech before the Air Force Association’s 
Jet Age Conference. 

Military officials, said Dr. Ridenour, fre- 
quently take the view that secrecy, in and of itself, 
is a virtue which should be sought at all times. Such 
an attitude is self-defeating, he explained. It over- 
looks the principle that a genuinely secret weapon is 
absolutely worthless in peacetime. While it may be 
of value in pulverizing an enemy in event of war, it 
does nothing to convince him that war should be 
avoided. And a war, even should it be won in the 
long run, would represent a failure of one of the 
major objectives of U.S. policy. 

Of course, this does not mean that the U.S. 
should open all its plans to examination by a poten- 
tial enemy. Codes, detailed operating doctrines, tech- 
nological breakthroughs in their embryonic stages 
and other types of information which would permit 
the potential enemy to focus his own effort with 
maximum economy should be withheld. 

But there is an enormous volume of infor- 
mation which does not fall in this genuinely sensitive 
category but which is nevertheless rigidly censored 
by the security G-men. Keeping the deterrent value 
of certain types of information in mind, we submit 
that the nation could derive greater benefit by relax- 
ing rather than tightening its restrictions on the flow 
of data in such fields as general aircraft and missile 
performance, development progress on new weapons 
and operational readiness with existing weapons. 

There is another aspect to the matter which 
has received little or no public consideration. That 


is the fact that new weapons are racing so hard on 
the heels of existing technology that in many cases 
it is necessary to open whole new fields to accommo- 
date their development. In short, U.S. technology is 
becoming tailored to its new weapons, just as the 
weapons themselves are tailored to their missions. 

If this is the case in the U.S., it seems likely 
that the Russians are also encountering the same 
thing. It is therefore at least questionable whether a 
nugget of information on U.S. research and develop- 
ment would be of the same benefit to the Russians 
today as it might have been to the Germans during 
World War II. If, for example, a new U.S. missile 
development program creates a host of unique re- 
quirements for testing facilities, production tech- 
niques and tools, it is doubtful whether the informa- 
tion reaching the enemy on such a program would be 
of much material assistance to him during his cur- 
rent development efforts, since these, in turn would 
have generated their own unique technological re- 
quirements which might not be geared to duplicate 
the U.S. approach, much less profit from it. 

Aside from the question of the practical value 
of information to an enemy, there is the serious ques- 
tion of the price which the U.S. must pay for clamp- 
ing down on its flow to scientists and engineers. Dr. 
Ridenour has warned that suppression of the free 
publication of technical information produces this 
paradox: it will hurt the U.S. more in those fields in 
which its technical competence is greater than the 
enemy, and less in those fields in which it is lagging. 

“In the interests of security by achievement, 
as opposed to security by concealment, we should 
probably communicate as widely and promptly and 
effectively as we can the results of our massive cur- 
rent research and development program,” he said. 
“To do less is to confess that our total development 
capability is inferior to that of our potential enemies.” 

To repeat, the concealed weapon deters no 
one. 





Crisis for air traffic controllers 


A CRISIS INVOLVING air safety is at hand. The 
CA is losing air traffic controllers at a shocking 
ra’. The morale of the controllers is at a low ebb. 
T! - outlook is far from good. 

The reason is not hard to find. The Civil 
Se vice Commission recently reclassified the air traf- 
fx -ontroller jobs. In effect the CSC rates them along 
Ww \ bookkeepers. Their positions were downgraded. 
It as one of the most bungling, unrealistic reclassi- 
fic tions in bureaucratic history. The CAA fought a 
re onably stiff battle but lost. It would have been 
be er if CAA had refused to accept the verdict. 

A 2-year moratorium was put into effect 
pr...r to the reclassification going into full force. But 
on CAA region in a tactless blunder jumped the 
gu on downgrading controllers with resultant loss 
of »ersonnel and morale. 

How serious is the problem? Plenty. At one 
mc or traffic point, the toll of resignations among 





radar approach controllers has reached 33%. Ex- 
perienced men in control centers feel there is no 
more future. They like their work, they know its 
importance, but they can earn more elsewhere. They 
have accepted some sacrifices but the limit has come 
with the CSC action. 

What an irony that air traffic controllers are 
being downgraded at a time when midair collisions 
are increasing and safety is a major stake. A cold 
bureaucratic approach was taken on a matter where 
experience and skill is of the greatest importance. 

Job evaluation problems, fortunately, don’t 
get completed overnight. Although CAA has already 
lost good men, immediate steps can be taken to cor- 
rect the blunders. Congress should step in at once. 
The air traffic controller is a kKey man—a very key 
man—in the entire air traffic control problem. 

The crisis is difficult to overestimate. 

Wayne W. Parrish 











Career opportunities for: 
Research, 
Design and 
Development 
Engineers 


ANY NEW control devices—like the 
HIG gyro shown on the facing 
page—are currently being developed by 
Honeywell Aero. And Honeywell's ac- 
celerated development programs call for 
many more such advanced and challeng- 
ing projects. 

Design teams now being formed offer 
exceptionally exciting careers to creative 
engineers capable of designing systems 
and components for— 


® INERTIAL GUIDANCE 

® FLIGHT CONTROL SYSTEMS 

® LIQUID MEASUREMENT 
SYSTEMS 

® VERTICAL, RATE, AND 
INTEGRATING GYROS 

® DIGITAL COMPUTERS 


At Honeywell you'll head up your own 
task group. Draftsmen, technicians, model 
makers and evaluation engineers essential 
to the project will look to you for tech- 
nical instructions. 

An engineering degree or its equivalent 
plus practical experience with related or 
similar equipment is required. 


Wonderful Living, 
Generous Benefits 

®@ Minneapolis, the city of lakes and parks, 
offers you metropolitan living in a sub- 
urban atmosphere. No commuting. 

@ Travel and moving expenses paid. 

@ First rate salaries, insurance-pension 
systems, plant and technical facilities. 

® Honeywell, leader in control systems, 
is a sound diversified growth company, 
continually expanding, that offers perma- 
nent Opportunity to you. 


Write to us 


If you are interested in a career at Honey- 
well, call or send your résumé to Bruce D. 
Wood, Technical Director, Dept. TA25B 
1433 Stinson Boulevard N.E., Minne- 
apolis 13, Minn. 


Honeywell 


AERONAUTICAL DIVISION 
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Single Traffic Control? 
To the Editor: 

Your editorial “Inevitable: A Single 
Traffic Control Agency” in your Feb- 
ruary 11 issue appears to me to be some- 
what confused. 

So far as I know, there has never 
been anything other than a single air 
traffic control agency, and it is operated 
by the CAA. It is true that the military 
frequently flex their muscles and try 
to get out from under this control, but 
don’t construe that to mean that the 
military have the authority to operate 
air traffic control on their own. 

They don’t, and the statutory re- 
sponsibility for air traffic control in the 
United States rests with just one agency 
and no other. When the military do 
operate their own traffic control facilities 
(such as RAPCONs), they do this only 
under the delegation of authority from 
the CAA. 

Because they are the sole traffic 
control agency in the United States, the 
CAA can revoke that delegated authority 
at any time. Max Karant, Vice President, 
Aircraft Owners and Pilots Assn. 
Washington, D. C. 

(Editor's note: Let's face it, CAA’s posi- 
tion is not that strong. Witness: Congress’ 
recent study of the statutes uncovered a 
Supreme Court opinion that even the 
Civil Air Regulations under which CAA 
operates are limited in their jurisdiction 
over military aircraft.) 


Aerial Traffic Lights 
To the Editor: 

Your Personal View in the Febru- 
ary 11 issue of AMERICAN AVIATION on 
“A Single Traffic Control Agency” is 
most interesting. It is also understand- 
able since your magazine claims to be 
the “Voice of the Industry since 1937.” 

You are right in one respect, though. 
There cannot be a different kind of 
traffic control for each different kind of 
air traffic. They should all follow the 
same rules for the good of the majority, 
and all... 

You say a traffic light system 
city with only part of the traffic sub- 
ject would be absurd. How true. The 
Jaguars, trucks and jeeps should all have 
to obey both the same traffic lights and 
traffic laws. Why not also then the jets, 
the airliners and the cubs? 

Would it also then be practical to 
put a traffic light or a cop on every 
country crossroad, or just say to the 
jeeps and the motorists: “You have to 
stay off for the good of the country’s 
economy”? Is this necessary, desired or 
the goal of positive, complete or single 
air traffic control? 

You say control is necessary for the 
good of all, dominated by “only” the 
major interests of the country. What are 


in a 








the major interests of the country? A:cn't 
they the interests of the majority who 
are going to use the airways? I think the 
public and the aviation industry wil! per- 
haps, or at least should, wake up and 
see the true facts, when the results of 
a recent nation-wide traffic survey are 
widely known. The fact that in actual 
usage, private and corporate planes 
greatly outnumbered all commercial and 
military put together (over 8 to 1). 

Also, as of June 1956 only 2% of 
the country’s 86,000 civil aircraft were 
airliners and only 29% were owned by 
the airlines and corporations. 

Private flying may not shout the 
loudest or have the biggest tax-exempt 
monied publicity departments, but they 
are up there—and in the majority! 

Rather than to be called crackpot 
critic, I believe a few practical concrete 
suggestions might be in order. Why would 
not at least some of the following be 
practical: 

1. Areas, restricted and designated 
(as only recently suggested) for com- 
mercial testing, restricted from all civil- 
ian and military flying. 

2. Minimum levels for jet traffic. 
Minimum of say 15,000 ft. outside speci- 
fied definite control areas for takeoff and 
landing, since jets and airliners are 
oxygen-equipped and pressurized. 

Speed limits in high-density con- 
trol areas, say a radius of 50 miles. We 
don’t let our few trucks and busses tear 
through our towns at 60 mph. Why 























should the 2% do so. in the air? 

4. Realistic federal requirements and 
training for private pilot's education and 
licensing in view of today’s modern 
planes, radios, etc. How often are thov- 
sands of dollars spent on planes and 
equipment and yet little or none on 
knowledge (living insurance) to keep the 
nut behind the wheel under control? All 
our present laws and regulations allow 
this however. Perhaps they should be stu- 
dents with certain limitations until more 
realistic exams and proficiency can be 
demonstrated. CHARLES H. LOOMIS 
M.D. A Private Flyer, Richmond, Ind. 
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tower and operations building 10 be 
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speci Honeywell Aero’s HIG-6, one of the most 





- precise gyros ever designed, is now in quantity 
ie production. With a drift rate of less than 

ts an 

de O.1 degree per hour, it represents the furthest 
s and 

e te advance yet made in a production, inertial-type 
‘a gyro. The HIG-6 is applicable to both full 


OMIS 


_ inertial and aided-inertial systems. Standard 


models of this gyro can be delivered in 


as little as three months’ time. 
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dear boss eee you, the reader, really own 


this magazine. So, you ought to know what we’ve been up to re- 








cently. Actually, it all started more than a year ago. We hired 


the best publishing consultants in the business. ‘*Tell us what we’re 


, 


doing now that we can do better,’’ we said. ‘‘Show us what we 
g 


ought to be doing that we’re not doing. Stick your nose into every- 





thing.”’ Believe us, they did. Then, finally, when we were sure 









we were ready, we picked this issue to start our parade of progress 






. . . from the easter-to-get-at ‘Contents Page’’. . . the fresh, fast- 





sparking ‘‘ Airtrends-Digest-Washington Trends’’ on special paper 






(Jate to bed, early with the news)... to favorite features with 






scrubbed faces, bigger and better pictures, new eye-comfortable 





type... anda lot more. And lots more to come, too... for this 





1s a continuous job of product improvement, dedicated to giving you 






more for every precious minute you invest reading this magazine. So, 





while we keep driving the printer crazy, perhaps you’d Ike to /et 






us know how you like what we’ve done so far. 
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“Precision Fit... 
in Minutes’’ 















Assembly Line Advantages Result From 
LAMINATED SHIMS OF LAMINUM 


t assembly specialists in plant after plant after plant tell 
itially the same story. “With Laminum we hold tolerances 
as close as a thousandth.” “‘We save time.” “‘We cut costs.” 
se assembly line advantages are yours with laminated 
f Laminum because... 


Laminum comes to you custom-cut to precise speci- 


itions. 


With all laminations securely bonded over their entire 

faces, Laminum looks and acts like Solid Metal. 

Yet Laminum p-e-e-l-s to size—quickly, easily and 

othly—for a precision fit right at the job. 

ith Laminum, you'll eliminate those costly extra opera- 

10 machining, no grinding, no stacking, no miking. 

grit between layers—ever! 

INATED SHIM COMPANY, INC. 
Shim Headquarters since 1913 

5003 Union Street, Glenbrook, Connecticut 
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FOR ADJUSTMENT 


..- IN ALUMINUM 
with laminations of .003” 


..-IN STAINLESS STEEL 
with laminations of .002” or .003”’ 


—also in Mild Steel and Brass. All 
the facts about LAMINUM are de- 
tailed and illustrated in this newly 
published Engineering Data File. 
Write for your copy. 















GOING PLACES! 


People on the go, go Convairliner... the world over! 


Forty-one leading airlines on all six continents now offer you the unexcelled 

convenience, comfort and dependability of the Convairliner. Built-in steps, 

ample racks for carry-on luggage, and many other comforts that are only now 

being planned for airliners of the future, are yours to enjoy today on a Convair! 

No wonder more airlines have chosen the Convair than any other modern 
passenger plane. Ask your travel agent or favorite airline 
to make your next flight a Convair. Wherever you go, 

you'll find a Convair going places the world over! ~*®< 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Complete new evaluation of Air Force’s R&D program is planned for later this year. Ob- 
jective: to reappraise certain strategic weapons in relation to total AF program 
and to reassign priority ratings in light of progress made. Evaluation will reflect 
USAF’s answer on how to stretch restrictive funds for maximum benefit. 
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Big items to be scrutinized by AF: whether to discard Navaho missile program 
gs completely, or accelerate it; how to proceed with chemical and nuclear bomber 
‘ programs: how far to go with Republic XF-103 project; how far to program 
> next generation of century series fighters. 


Fly in the ointment may be new Defense Research and Engineering office 
headed by Frank D. Newbury. His past performance has been against “bold new 
steps,” instead favoring the “tried and true.” 


Production troubles and development difficulties may have bogged down Russia’s Bison heavy 
bomber. Defense Secretary Charles Wilson hinted as much in recent discussion 
of the reappraisal of the number of Bisons available to the Russians. 


It now appears that Russians had no more than 50 Bisons last May when U.S. 
intelligence indicated they had more than 100. U.S. presently has more than 
7 150 B-52s. Wilson denied flatly that downward revision in Bison estimate is 
related in any way to Administration’s tight airpower program and said the 
reappraisal had nothing to do with Symington hearings of last summer. 





‘a Share of Army’s procurement dollar earmarked for guided missiles is climbing even more 

sharply than funds of other services. Army expects almost 50% of its fiscal 
1958 procurement and production request will buy missiles, compared with 23% 
) in fiscal 1956. 


USAF officers have been criticized for asking industry to finance special USAF exhibits. 
Need for funds arose when USAF learned that management of recent National 
Plant Maintenance and Engineering Show in Cleveland would drop past practice 
of providing free space for USAF display. 


ik 

‘l A USAF project officer approached industry for funds. Protests reached Senate 
= Preparedness Investigating Subcommittee, which notified USAF Secretary 
_ Quarles. USAF funds were quickly allocated for the display and personnel were 
warned against future “solicitation.” 


NE EEE 


3 
— Extreme difficulties encountered in A-plane development have been laid at the feet of in- 
dustry by blunt RAdm. Hyman Rickover. His charge: manufacturers are un- 
im, able to understand even the fundamentals involved in straightforward application 
- of products and engineering. 
ad 


‘om Main limiting factor in exploitation of nuclear power, says Rickover, was failure 
o of industry to meet exacting standards, even in conventional materials and equip- 

y ment. Although specifically referring to nuclear-powered ships, his criticism was 

taken to heart by the aircraft industry. 





Reason: There at least has been a breakthrough in ships—but nothing fore- 
seeable in aircraft. 
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SAS writes aviation history with first 
commercial polar route flight to Far East 


TOK YO—Scandinavian Airlines 
System chalked up more than one rec- 
ord when it inaugurated its Europe-Far 
East route over the North Pole on Feb. 
26. 

Not only did it set in motion a 
new trade route which is destined to be 
of historical importance, but it estab- 
lished a new high in world air trans- 
portation in promoting the route. 

With a budget of $400,000 and 
two years of planning, SAS captured 
world attention and established itself 
as the pioneering air service in the 
polar regions. 

Never has an inaugural been so 
well organized and never has one oper- 
ated so smoothly. A very great meas- 
ure of credit must go to J. B. Walker, 
of Walker & Crenshaw, public rela- 
tions firm of New York City, for mas- 
terminding much of the strategy behind 
the route opening. John Walker is an 
old hand in the airline business—TWA, 
United and Braniff—and showed his 
skills in working out a program unprec- 
edented in airline promotion. 


The SAS program was as bold as 
its actual venture in flying over the 
pole. Newspaper, radio and TV repre- 
sentives from a dozen or more coun- 
tries participated. Coverage was prob- 
ably the greatest in airline history. No 


by Wayne W. Parrish 


angle was overlooked, even to the im- 
portant item of having members of the 
Japanese royal family fly on the first 
eastbound flight. This was no small 
feat in itself. 

SAS put all of its resources behind 
the bold gamble of pioneering a route 
over the top of the globe. It was a 
gamble that paid off. There is no rea- 
son why the route won't be a resound- 
ing success, just as was the Los Angeles- 
Copenhagen route. By Feb. 28 there 
were some 600 firm bookings, 400 
westbound and 200 eastbound, for the 
twice-a-week service. There are untold 
thousands of people from all over the 
world who would like the experience 
of flying over the pole. But more im- 

rtant, the new route shaves about 20 

urs and some 3,000 miles from exist- 
ing services between Denmark and 
Tokyo. 

SAS advertises the route as a 30- 
hour hop, but actually the flying time 
will come closer to averaging 32 hours, 
plus the refueling stop at Anchorage. 
There will also be times when the 
flights will have to stop for refueling 
short of the mark. 


For example, the first eastbound 
inaugural had to land at Oslo for fuel 
because of headwinds. The second 
westbound flight landed at Fairbanks 























for the same reason. But these are 
relatively simple operating problems 
which do not detract from the advan- 
tages of the route between east and 
west. 

Probably the biggest single factor 
in keeping these operating problems to 
a minimum is the effort expended by 
SAS in developing fool-proof naviga- 
tion over the polar regions. 

For this operation, the airline uses 
astro-navigation pioneered in its trans- 
polar Copenhagen-Los Angeles service. 
Here, key pieces of navigation equip- 
ment are the Polar Path Gyro devel- 
oped by Bendix Eclipse Pioneer divi- 
sion and a “sky compass” produced by 
Kollsman Instrument Corp. 

The Bendix unit permits the SAS 
navigator to set his gyro in a given 
direction and have it stay there. Its 
heavy tungsten flywheel, electrically 
powered to turn at 23,000 rpm, re- 
mains fixed in space for 20 hours. 

The Kollsman device makes its big 
contribution during periods of Arctic 
twilight when the sun is below the 
horizon, but its rays are still too strong 
for star sighting. Operating on the 
principle of polarized light, the sky 
compass determines the direction of 
polarized rays of the sun reflected on 
the earth from the sky and gives the 
navigator the sun’s position. 

Unlike its initial transpolar opera- 
tions to Los Angeles, the Tokyo service 
began with the benefit of what is still 
virtually a new airplane to SAS. The 
Tokyo “Global Express” is flown with 
Wright Turbo Compound-powered 
Douglas DC-7Cs, first of which was de- 
livered to SAS last August and intro- 
duced into Copenhagen-Los Angeles op- 
eration in October. 


ARDC studies foreign 
runway cleaners 


Cleanup of an estimated $25-mil- 
lion annual bill for damage caused by 
runway debris being sucked into jet 
engines is the goal of a project being 
tested at Wright-Patterson AFB. 

Under study are two American- 
made high-speed runway cleaners and 
two European-built models. 

The two continental cleaners—the 
Italian Belotti and Swedish Berro-Car 
—are being evaluated against the 
American versions to see if they have 
new features that might add to the 
capabilities of the U.S. prototypes. In 
their present form the Italian and 
Swedish cleaners do not conform to 
the specifications made by the Air Re- 
search and Development Command, 
which is conducting the tests. 

It is believed by ARDC officials, 
however, that the foreign makes could 
be revised to reach the requirements 
but that this may take as long as de 
velopment a new type. 

The American vacuum cleaners 
(they do not have sweepers) were 
built by Wayne Manufacturing Co. 
and Coleman Engineering Co. at the 
request of ARDC. 
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Wilson confirms ‘cancelation’ of Jupiter 
but says Redstone work will be finished 


Defense Secretary Charles Wilson 
last month confirmed that the former 
Army Jupiter mid-range ballistic mis- 
sile has been canceled as a weapon 
system, but he told a press conference 
that the scientists of Redstone Arsenal 
“are going to finish up the work that 
was laid out to test a number of dif- 
ferent principles and the items of hard- 
ware.” 

News stories resulting from Wil- 
son’s discussion of the Jupiter project 
prompted the Pentagon to issue a 
statement the next day declaring that 
the Jupiter will continue “side by side” 
with the Air Force Thor IRBM until 
an evaluation of the capabilities of the 
two missiles is made. It is understood 
that concern expressed by officials at 
Redstone Arsenal led to the statement. 

Wilson, however, made it clear 
that the decision on how much of the 
Jupiter will be incorporated into the 
final production model IRBM rests 
largely with the Air Force. He said 
the final weapon “might be just as 
close to the Jupiter missile as it would 
be to the Thor missile” and that it is 
impossible to say now which com- 
panies will supply the components for 
the finished weapon. 


“It all depends upon what the 
Air Force does after we go through 
this range of eo all the in- 
formation we can about the guidance 
system, the motors, the nose cone and 
the re-entry business, and . . . then lay 
down the missile we are going to build 
and who is going to build it,” the 
Defense Chief said. 

Despite Army objections to the 
interpretation of Wilson’s remarks (he 
said the Jupiter is canceled as a “per- 
manent thing”), most observers agree 
there is little prospect that much of 
the Jupiter system will be incorporated 
in the production IRBM, and there- 
fore that the contractors now working 
on the Thor stand an excellent chance 
of getting production contracts if the 
weapon is tested successfully. 

Wilson said it is not clear whether 
additional funding will be required for 
the Jupiter in fiscal 1958, noting that 
some of the fiscal 1957 financing sup- 
plied by the Army will still be avail- 
able after next June 30. He said his 
special assistant for guided missiles, 
Eger V. Murphree, is preparing a 
recommendation as to “what degree we 
will finish up any hardware or tests 
that we clearly started to prepare for.” 





Curtiss-Wright unveils 


jet thrust reverser 


Curtiss-Wright Corp. has unveiled 
a jet engine thrust reverser that com- 
pany engineers estimate will reduce 
critical landing distances 50% in future 
turbine transport operations. 


Designed and developed from 
mode! research through full-scale en- 
gine test by C-W’s Research Division, 
the thrust reverser will be built by the 
corporation’s Propeller Division. 

Feature of the reverser is that it 








THRU ST REVERSER at position between 
full forward and full reverse is shown 
On model being tested at Curtiss-Wright 
R&D Center at Quehanna, Pa. 
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can be precisely controlled to answer 
the pilot’s command for any thrust 
from 100% forward to full reverse. 
This enables the pilot to use the re- 
verser for in-flight control, landing on 
short runways and ground maneuver- 
ing. 

Time of operation of the reverser 
from full forward to full reverse is 
less than two seconds. It does not in- 
terfere with the exhaust nozzle or tail- 
pipe of the engine, nor does it increase 
drag, according to C-W. 

Studies of thrust reversers have 
been conducted by Curtiss-Wright since 
August 1952. Tests of more than 200 
scale-models have been conducted to 
determine suitability of various types 
for engines with and without after- 
burners. 


Firestone to produce 
launching system 


Design, manufacture, testing and 
installation of a missile launching sys- 
tem for Navy submarines is being un- 
dertaken by Firestone Tire & Rubber 
Co. The work will be done at the Fire- 
stone Engineering Laboratory, Guided 
Missile Division, Monterey, Calif. 

The launching system is _ for 
Chance Vought’s Regulus, 30-foot, 
seven-ton, surface-to-surface missile ca- 
pable of carrying an atomic warhead. 
Components of the Firestone system 
are the launcher itself, handling and 
stowage equipment. First two of the 
systems will be installed on the subs 
“Grayback” and “Growler.” 

The new system is expected to 


extend the Navy’s submarine capabil- 
ities into the realm of supersonic mis- 
siles of great strategic importance, 
Firestone said. The company is also 
producing the Corporal surface-to-sur- 
face Army missile. 


PAA 707 ‘nose’ moved 






‘ah 


NOSE SECTION of the first Boeing 707 
jet airliner slated for commercial use has 
been moved from its jig to the head of 
the production line at Boeing’s Renton, 
Wash., plant. Pan American World Air- 
ways will receive the transport late in 
1958. PAA and ten other airlines have 
placed orders for 134 of the 707’s. 


Westinghouse develops 


new heat-resistant alloy 


Westinghouse Electric Corp. has 
developed a new heat-resistant alloy 
designated W545. D. W. Gunther, man- 
ager of the company’s materials en- 
gineering department, says that when 
the material was heated to 1200°F and 
subjected to a stress of 75,000 pounds 
per square inch, test samples withstood 
these conditions for as much as 300 
hours without breaking. 

company believes that the 
new alloy will find its greatest use as 
a turbine disc material. 


Experts study reliability 





THREE EXPERTS discuss component 
reliability at the Western Joint Computer 
Conference, sponsored by the Institute of 
Radio Engineers, the American Institute 
of Electrical Engineers and the Associa- 
tion for Computing Machinery: Dr. John 
L. Barnes (left), president of Systems 
Laboratories Corp. and chairman of the 
conference; Dr. Arthur L. Samuel, re- 
search advisor to International Business 
Machines, Inc.; and James M. Bridges, 
director of electronics, Office of the 
Assistant Secretary of Defense. 
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WASHINGTON TRENDS 








AF's new procurement policy 

After sharp congressional prodding, Air Force 
last week agreed to try a new way of negotiated 
procurement that will hew closer to the sealed-bid 
technique. Proposal is the work of John Courtney, 
counsel for the House Armed Services Investiga- 
tion Subcommittee, which is probing AF procure- 
ment policies. 

Cautious USAF procurement officials, after 
week-long hearings, tentatively accepted the idea. 
Here’s the way it works: 

Air Force would solicit technical proposals 
on a defense item from a number of potential 
contractors. Following evaluation of the proposals, 
AF would call in a number of acceptable firms 
for sealed bids. Low bidder would get the job, 
eliminating drawn-out negotiations that now afflict 
AF buying. 

Chairman F. Edward Hebert (D-La.) asked for 
a progress report in 30 days, but Brig. Gen. 
William T. Thurman, Air Materiel Command, 
warned that an adequate trial may take longer. 
Policy would likely be confined to smaller con- 
tracts. (See page 27.) 


What's in a name? 

Sometimes the ways of Pentagon security 
officials are stranger than the ways of the gods. 

Take the case of the nuclear-warhead air-to- 
air missile announced recently by Defense Secre- 
tary Charles Wilson. Originally this Douglas bird 
had the somewhat improbable name of Ding Dong. 
When that leaked out, disgruntled USAF security 
Officials gave it a brand new moniker—High Card— 
presumably fearing that unauthorized disclosure 
of the first name would compromise the program. 

Second name also leaked, so the security men 
pulled another change and now the weapon is 
known ingloriously as the MB-1. Nobody knows 
what the initials stand for, but it doesn’t make 
too much difference since it probably will prove 
no more durable than its predecessor. 


Bermuda bilateral deadlock 

Abrupt termination of U.S.-British bilateral 
agreement talks in Bermuda may affect other bi- 
laterals scheduled by State Dept. the next few 
months. 

Bermuda produced a deadlock, apparently due 
to British demands for a route to the U.S. which 
were umacceptable to the American delegation. 
Since several Washington-bound air delegations are 
likely to make similar demands, the U.S. will be 
in a difficult position. It had been hoped the 
Bermuda conference would produce a prototype 
modified agreement that could serve as a pattern 
for new or revised bilaterals with other nations. 






Next talks for U.S. will be with the Nether- 
lands. Dutch start talks in Washington March 18, 
with a route to Los Angeles for KLM as their 
No. 1 target. 


Snyder goes to Pentagon 

Nomination of Murray Snyder as Assistant 
Defense Secretary of Public Affairs came as a 
pleasant surprise to the Pentagon press. In con- 
trast to his predecessor, Robert Tripp Ross, Snyder 
is an experienced newsman. In his post as Assistant 
Presidential Press Secretary, he has been tutored 
by a veteran government information specialist— 
James Hagerty. 

Rather than playing the role of super censor, 
Snyder is expected to inject a note of sensibility 
into the muddled Pentagon information policies 
and practices. 

His starting date hinges on Senate confirma- 
tion, but no hitch is expected. 


Officia! missile definition 

When is a guided missile a guided missile? 
Joint Chiefs of Staff finally have come up with 
an approved and official definition: “A guided 
missile is an unmanned craft, flying above the 
surface of the earth containing mechanism capable 
of altering trajectory in flight.” 

Missile age also is producing some new Pen- 
tagonese: Missilry, missilized, missilated, missileers, 
missilemen and other missile-any. 


Battle over A-plane stretchout 


Despite Defense Department endorsement of 
the A-plane stretchout, certain atomic-minded Con- 
gressmen will fight to restore it to top priority. 
They’ve blasted Secretary Wilson’s plans to merge 
R&D and engineering into a single office, labeling 
it a blow to development of the nuclear plane. 

Reps. Carl Durham (D-N.C.) and Melvin Price 
(D-IIl.) are threatening to “Rickoverize” the atom- 
plane project—that is, hand it over to a special 
administrator who would shepherd it through to 
completion. Claims by members of the Joint Con- 
gressional Atomic Committee, however, conflict 
with the Pentagon’s reasons for the stretch-out. 

Both Wilson and AF Secretary Quarles resent 
uninformed meddling, insist the ANP project is 
getting all the attention it merits. Wilson has gone 
even further, contending it would take “a miracle 
or two to make a real good device of it.” Until 
researchers achieve a breakthrough, he maintains, 
project should be held at its present stage. 

Pentagon attitude has also irked Senate A- 
plane boosters. Armed Services Committee Chair- 
man Richard Russell (D-Ga.) doesn’t like the cut- 
back, says Congress may move to set aside special 
funds. 
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SPOTLIGHT 


DB-47 is the Air Force designation of the Boeing Stratojet 
slated to carry the Bell Rascal Missile (AMERICAN AVIATION, Feb. 11, 
p. 21). 


Project Gargantua is the name for one of key activities at 
Piasecki Aircraft Corp. and presumably describes its flying crane 
study project. 


Air Force is closely watching estimated unit production costs 
on Bomarc missile before release of contract to Boeing, hence recent 
thumbs down on establishment of a new California facility. Reason: 
AF is apprehensive that the Bomarc now isn’t as modern a weapon 
as newer vehicles coming along; its 125-mi. range, for example, is 
only slightly better than the Nike Hercules. Also, USAF is spon- 
soring an advanced Bomarc with better than three times the range 
of present missile. As a result, production of present Bomarc prob- 
ably will not exceed 1,000 units, a small number by Nike produc- 
tion standards. 


Lockheed Electra may not be the only turbine transport on 
which American Airlines will apply its “living room” cabin theme. 
Boeing reportedly was ready to release seat specifications to manu- 
facturers on 707 recently when AA interjected the possibility its in- 
terior wouldn’t use standard seating. 


Russia soon will place in service day fighters using both 
rocket and jet powerplants. These aircraft reportedly are faster than 
any U.S. fighter approaching production stage, probably will fly 1,800 
mph for short periods. 


Red Air Force also is expected to get a new supersonic twin- 
engine all-weather fighter soon, but this aircraft's efficiency is limited 
by Russia’s lag in development of high-performance airborne radar. 


Convair is scheduling delivery of the first forty 880 jet trans- 
ports to TWA and Delta by September 1960, following CAA certifi- 
cation in May that year. 


An Allison T56 has logged 600 hours of simulated airline 
operations. Engine, military version of the 501 D-13 that will power 
the Lockheed Electra, is logging 15 hours daily in operations simi- 
lar to that flown by an airline, including start, taxi, takeoff, climb- 
out, cruise, letdown, prop reversal and 20-min. shutdown between 
“flights.” 


Capital Airlines will get the 60th and last of its original order 
1f Vickers Viscounts this month. Airline has ordered an additional 
5 to be delivered by August. 


Fairchild now has firm orders for 60 F-27 Friendships, ac- 
ording to Civil Aeronautics Board, but company declines to give 
‘xact figure. Last reported totals were 44 firm orders, 29 options. 


Goodyear Aircraft has developed two thrust reversers for Air 
orce. AF reportedly is well satisfied with both designs. 


Convair 880 will use approximately 3,100 square feet of solid 
oneycomb construction in all control surfaces, flooring, internal 
ulkheads and many access doors. Honeycomb structures, saving 
eight and insuring stiffness of external skins to prevent oil-canning 
1 flight, will be made with aluminum skins bonded to aluminum 
ores with a thermosetting adhesive. Fiberglass honeycomb sand- 
ich also will be used in nose radome. 
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engineering 


Test Pilots 


There’s a wonderfully rewarding 
future for you at Boeing as an 
engineering test pilot. You'll be 
flying such famous airplanes as 
the 707, America’s first jet air- 
liner; the B-52 intercontinental 
jet bomber, and the KC-135, the 
nation’s first jet transport-tanker. 
You'll be backed by the finest, 
most complete Flight Test Center 
in the industry. Boeing is expand- 
ing steadily so there'll be plenty 
of opportunities to move ahead. 


If you have had broad flight ex- 
perience, including time in multi- 
engine and jet aircraft and have 
an engineering degree, send your 
resume, including a complete 
flight-time record, to 


John Sanders, 
Engineering Personnel Administrator, 


Boeing Airplane Company, 
Seattle 24, Washington 
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Where do you belong 


Computer Circuit Design Engineers plan elec- 
tronic circuitry for advanced airborne analog 
and digital computers . . . design linear and 
pulse circuits employing transistors, tubes, 
magnetic devices. Opportunities also exist 
in airborne power supply design, or to 
develop new techniques for marginally check- 
ing computer performance. Do you belong 
on this team? 


Harry Branning (center): B.S.E.E. 1950, 
Syracuse. Design Engineer in circuit design, 
1951; October, 1954, promoted to Associate 
Engineer; April, 1956, promoted to Staff 
Engineer, Systems Planning. In June, 1956, 
appointed Project Engineer and Manager of 
the 110 Computer Circuit Design Depart- 
ment; discussing the performance and pack- 
aging details of a transistorized read amplifier. 


Computer Logical Design Engineers determine 
the systems outline of a computer and its 
inter-connection with external equipment. 
Close liaison is maintained with mathematical 
support, circuit design, packaging and test 
engineers. Computer speed, memory size, con- 
figuration and arithmetic structure are tailored 
to requirements of weapons systems. Do you 
belong on this team? 


William Dunn (standing): M.E. 1950, M.S.E.E. 
1952, Stevens Institute. Technical Engineer, 
1955; April, 1956, promoted to Associate 
Engineer; August, 1956, transferred to De- 
velopment Engineering in charge of Logical 
Design for digital computers in advanced 
weapons systems; here discussing Boolean 
Algebra method of optimizing the logical de- 
sign of an airborne digital computer. 
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Systems Eval: 9 s test and evalu- 
ate electronic analog and transistorized digi- 
tal computer systems design for aircraft; 
evaluate new systems and improvements to 
insure compliance with specifications and Air 
Force requirements. Other assignments: tie- 
in testing of peripheral equipment, liaison 
with design, development and field engineer- 
ing. Do you belong on this team? 





Eli Wood (left): B.S.E.E. 1950, Connecticut. 
IBM Customer Engineer, July, 1950; Sep- 
tember, 1952, transferred to ACL Field En- 
gineering. February, 1954, in charge of Field 
Engineering at Hunter AFB; May, 1955, Asso- 
ciate Engineer; appointed Project Engineer, 
Manager of Systems Evaluation in August, 
1956; here investigating a problem in radar 
data presentation set evaluation testing. 





The brief records of the men cited 
above indicate only a few of the excit- 
ing activities right now in IBM Military 
Products. This division, organized 18 
months ago, has grown enormously. A 
small-company atmosphere prevails. 
Men work in small teams. . . individual 
contributions are instantly recognized. 
Promotions occur frequently. 

As a member of IBM Military Prod- 
ucts, you'll enjoy physical surroundings 
and equipment second to none. Educa- 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
TIME EQUIPMENT 
MILITARY PRODUCTS 


tional programs at IBM expense lead to 
advanced degrees. Salaries and bene- 
fits are excellent. Stability is guaranteed 
by IBM’s history of consistent achieve- 
ment—underlined by the fact that the 
rate of turnover at IBM is only one- 
sixth the national average. 

Throughout the length and breadth 
of the United States IBM has built 
modern plants and laboratories. This 
map points out the various locations 
where you might live as an IBM em- 
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IBM Military Products? 










Exceptional career opportunities are 
now open in IBM Military Products 
for E.E.’s, M.E.’s, physicists, and 

mathematicians, in the following fields: 


SYSTEMS PLANNING AND ANALYSIS 





DIGITAL AND ANALOG SYSTEMS 


INERTIAL GUIDANCE 





SERVO-MECHANISMS 







































valu- Systems Engineers oversee the engineering Systems Analysts anticipate performance and ELECTRONICS 

digi- support provided by the Systems Coordination recommend design criteria before and during MECHANICAL DESIGN 

raft; and Specification Group to the factory on the development of equipment. Later, they com- 

its to AN/ASB-4 Bombing-Navigational System. pare dynamic performance accuracy and re- ELECTRONIC PACKAGING 

d Air Air Force requirements are analyzed and the liability characteristics with what has been PROGRAMMING 

3 the- resulting engineering changes evaluated to anticipated. Other assignments include Digi- aan 

jaison determine effect on system performance and tal Computer Systems Engineering, Input- FIELD ENGINEERING 

ineer- accuracy. Mathematical error analyses are Output and Analog-Digital Conversion Engi- . 

run. Do you belong on this team? neering. Do you belong on this team? RELIABILITY 

COMPONENTS 
PHYSICS 
MATHEMATICS 


HUMAN ENGINEERING 
INSTALLATION 

CIRCUIT DEVELOPMENT 
POWER SUPPLIES 
TRANSISTORS 

HEAT TRANSFER 
OPTICS 

TEST EQUIPMENT 

COST ESTIMATING 





ticut. Quentin Marble (left): B.S.M.E. 1951, Syra- Monroe Dickinson (left): B.S.E.E. 1952, TECHNICAL PUBLICATIONS 
- Sep- cus Joined IBM in 1951; promoted to De- W.P.L; M.S.E.E. 1954, M.I.T. Technical En- 

d En- sign Engineer in 1952; May, 1955, promoted gineer in analog and alternate computer tech- 

Field to Associate Engineer, and then to Project niques for weapons systems, 1952; Associate 

, Asso- Engineer, Manager of the Systems Coordina- Engineer responsible for systems design and 

fineer, tion and Specification Group, Production En- analysis, 1954; December, 1955, Staff Engi- a 

ugust, gincering Department, in February, 1956; neer, responsible for research planning; here Be sure to visit the IBM 
radar shown here describing a unique cooling de- reviewing set-up on laboratory analog com- booth at the I.R.E. show, 

sign to a new employee in his group. puter of a sampled data control problem. March 18 through 21. 


ployee. IBM Military Products include 
the Airborne Computer Laboratories 
locaied in Owego, N. Y., and the Proj- 
ect 5AGE installations directed from 
Kin: ston, New York. 

H.re is a real ground-floor opportu- 
nity that you can’t afford to overlook. 
Wit’ out exaggeration, your potential in 
this lynamic young field of electronic 
com outers is virtually unlimited. Get 
all \e facts. Write, outlining your 
back ‘round and interests to: 






POUGHKEEPSIE WY. 

















R. A Whitehorne 
Man ger of Engineering Recruitment, Dept. 9903 
Inter ational Business Machines Corp. 
590 \ladison Ave., New York 22, N. Y. 
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Tuy solves tough sealing problems 


a a ee a= ni 
PROBLEM-—Designing the Grum- 
man F11F-1 Tiger, using skin panels for 
integral wing tanks, required a strong 
leak-proof blind fastener. 


at + he 8 


PROBLEM-Baggage compartment 
panels in Lockheed’s Super Constellations 
had to seal out air, yet open easily for 
servicing of equipment. 


PROBLEM-—The Lockheed F-104 
required a lightweight canopy seal adapt- 
able to compound curvatures, and offering 
high flexibility at low temperatures. 


Whether your sealing problem concerns canopies, bomb bays, 
interior compartments, air ducts, access ports, aileron gaps or 
other areas, consult B. F. Goodrich Aviation Products. Our engi- 
neers have the technical knowledge and experience background 
to help you work out a successful solution. 


SOLUTION-Installed from one 
side, a Seal-Head Rivnut with rubber “O” 
ring provides a fuel-tight seal, withstands 
temperatures from —65° to + 225° F. 


SOLUTION-B. F. Goodrich bag- 
gage panels with Pressure Sealing Zippers 
zip open quickly, form flexible, air-tight 
bulkheads that withstand abrasion, impact. 


SOLUTION-—BFG seal inflates 
without stretching, gives longer service 
life and uniform sealing pressure at 
all points. 





B. F. Goodrich Seal-Head Rivnut is 
approved for primary structure. Special 
high tensile screw adds reinforcement 
after installation. 


. ppabasseeeee 
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B. F.Goodrich Pressure Sealing Zippers 
have molded rubber lips that overlap with 
hairline precision. Three styles, two sizes, 
solve tricky sealing problems. 


DEFLATED INFLATED] 
Ribbed striker bead is lifted by quick- 
action, reinforced diaphragm. When io- 
flation pressure is released, seal snaps into 
relaxed position without vacuum assistance. 


ENGINEERS-—for interesting and rewarding «: 
opportunities in developing a variety of new products for 
tion, contact: Employment Manager, B. F. Goodrich Avi: 
Products, 500 S. Main Street, Akron 18, Ohio. Your qualifica 
will be reviewed in confidence. 


B.EGoodrich Aviation Products 
a division of The B. F. Goodrich Company, Akron, Ohio 


Tires « Wheels « Brakes « De-icers « inflatable seals « Fuel cells « Heated Rubber 
Pressure Sealing Zippers « Rivnuts « Avtrim « Adhesives « Hose and rubber accessories 


Circle No, 2 om Reader Service Card. 
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THE PENTAGON'S Aircraft Study 
Group wound up its existence last 
month after a long search for ways to 
compress lead-time in the design, de- 
velopment and production of manned 
aircraft weapon systems. 

Its principal conclusion: the con- 
cept-to-inventory cycle for new aircraft 
can be considerably reduced through 
improved management procedures and 
without resort to dangerous engineer- 
ing shortcuts. 

In turning the final report over to 
Defense Secretary Charles Wilson early 
in February, Reuben Robertson, Jr., 
Deputy Defense Secretary and chair- 
man of the group, had this to say: 

“It has been found that weapon- 
system development can be accom- 
plished in significantly less calendar 
time than has been required for weap- 
ons developed since World War II. We 
should not, nor are we attempting this 
reduction by shortcutting the work of 
the scientists, engineers and technicians 
who are responsible for new ideas and 
the quality of the final product. We 
can, and we are, moving quickly to 
eliminate waste motion by streamlining 
the numerous management and admin- 
istrative processes involved.” 


Three Areas Covered 


[he recommendations of the Rob- 
ertscn group, together with the steps 
taken by the Air Force, Army and 
Nav, in complying with them, fall into 
three broad areas: 

Jevelopment of a firm require- 
ment for a new aircraft weapon. 

‘trengthening the internal weapon 
syste. management teams within the 
militsry services. 

mprovement of design, test, pro- 
curement and production procedures. 

mm the average, the committee 
Wrote. the concept-to-inventory cycle 
for manned aircraft requires about 10 
years. (See accompanying’ chart.) 
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ead-time... 


Industry’s big question mark 
Pentagon Study Group’s recommendations may shorten 
concept-to-inventory cycle by improving procedures 


About half of this time is consumed in 
the preliminary stage—statement of the 
requirements and planning for its de- 
velopment. The committee pin-pointed 
the following trouble spots and military 
efforts to correct them: 

1. To achieve more systematic 
and comprehensive planning of future 
needs, exploit all sources of ideas and 
prevent requirements writers from dis- 
sipating their energies on current proj- 
ects, the Navy has set up a long-range 
planning group and developed an air 
warfare R&D guide for orderly sched- 
uling of planning work. Meanwhile 
USAF has worked for closer control of 
voluntary industry research and dras- 
tically reduced the time needed for Air 
Staff approval of new plans. 

Both services have made more 
time available to requirements writers. 
The Office of Secretary of Defense will 
improve the Armed Services Technical 
Information Agency and press for 
legislation authorizing payment of 
awards up to $50,000 for inventive 
contributions to national defense. 
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NEW 


EAPONS-SYSTEM approach will be applied 


by Henry T. Simmons 


2. To obtain firm decisions on 
new projects and avoid “half-hearted 
support . . . with resulting delays and 
erratic fiscal support,” requirements 
must be precisely and fully stated. Both 
the Air Force and Navy have estab- 
lished check lists of questions which 
must be answered by requirements 
writers, including cost considerations, 
and both services will put more em- 
phasis on war games and simulation of 
techniques to provide experimental 
data as early as possible. 

3. In addition to firm decisions on 
new projects, such decisions must be 
reached more promptly by top-level 
executives to assure timely and con- 
sistent policy support regardless of 
budgetary changes. 

To this end, both Air Force and 
Navy have established procedures pro- 
viding for a continuous flow of new 
requirements to their secretaries, in- 
cluding detailed military and technical 
analyses of important or controversial 
new programs. OSD will seek to reach 
prompt decisions on roles and missions 
























to Martin SeaMaster. 
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controversies where they might affect 
important projects. 

The second major area permitting 
lead-time improvements also lies in the 
military domain—weapon system man- 
agement within the services. The Rob- 
ertson group generally backed a more 
“vertical” alignment of management on 
new projects in place of the conven- 
tional “horizontal” staff alignment fav- 
ored by the military services. It focused 
its attention on these spots: 

1. The speed and effectiveness 
with which a project moves through 
the fantastically complex development 
cycle is very heavily influenced by the 
qualifications, rank and authority of its 
managers. The Navy has appointed 10 
program managers with the rank of 
captain or commander to handle its 
new aircraft developments and is pro- 
viding special training for them. 

Air Force has appointed one gen- 
eral officer to head its top priority air- 
craft program and is considering the 
idea of upgrading all personnel of its 
Weapon System Project Offices. It is 
also seeking to strengthen the relation- 
ship of the WSPO’s to contractors 
through the plant representatives of the 
Air Materiel Command. 

2. Continuity of top personnel and 
adequate funds for travel and com- 
munications are also necessary to 
strengthen central weapon system man- 
agement within the services. Navy has 
increased the tours of program man- 
agers to a minimum of three years for 
line officers and four years for en- 
gineering officers and is providing for 
longer overlap of incoming and out- 
going personnel. 

USAF has established minimum 
tours of four years for officers in 
materiel positions and three to five 
years for R&D officers, but extensions 
may be granted. Both services have 
taken steps to provide adequate support 
for program management offices. 

3. Closer review of project man- 
agement by top-level civilian officials of 
the services will assure the status, au- 
thority and administrative support of 
the program managers. Both USAF 
and Navy have developed procedures 
for periodic review of weapon system 
programs by officials at secretarial lev- 
els, and USAF will follow Navy prac- 
tice in setting up a “Status Room” con- 
taining pictures and other graphic evi- 
dence of the progress and problems of 
each project. 


Contractors greatly concerned 

Of greatest concern to industry 
are recommendations and related 
actions of the services in the area of 
administrative procedures for the de- 
sign, test, procurement and production 
of new equipment. It is in this area that 
contractors are most profoundly af- 
fected by military policies and prac- 
tices. The Committee discussed prob- 
lems and corrective action in four 
trouble spots: 

1. Flight tests of new aircraft 
often extend for more than two years; 
loss of a test vehicle or an inadequate 
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number of such vehicles will unneces- 
sarily delay this phase of development. 
Both Air Force, in its Cook-Craigie 
plan, and Navy, with its “FIRM” plan, 
have moved to provide up to 25 or 30 
initial production models for concur- 
rent testing to accelerate the flight-test 
phase. Air Force is also expediting the 
flight-test stage by relying on the con- 
tractor instead of its depots for spare 
part support, with savings of as much 
as 30% in testing time. 

2. The task of soliciting design 
proposals from industry frequently re- 
quires a year or more, followed by a 
period of months during which the 
services evaluate proposals, and still 
more months while production con- 
tracts are negotiated. 

Navy last year began to introduce 
a variety of changes recommended by 
industry in 1955 to tighten up and ex- 
pedite its administrative machinery in 
this area. These include earlier release 
of money for tools, advance notice of 
quantities to be procured, closer sched- 


uling of components and a general re- 
duction in red tape. 

Air Force has adopted a “Source 
Selection” technique aimed at cutting 
out waste of engineering time on de- 
sign proposals by narrowing competi 
tions to two or three selected compa- 
nies, and the Navy may copy this 
approach. 

3. Contractors’ requests for ‘ool- 
ing and facilities require as muc!) as 
250 days for Pentagon processing. To 
reduce this time, OSD has delegate: to 
the services responsibility for faci! \es 
up to $500,000 in value and has 0 
vided for determination on larger /'°)- 
ects in advance of receipt of dete ‘led 
specifications for acquisition and « 
struction. The services are also ™ 
ing out facilities contracts along 
procurement contracts where poss 
and they are working out elemen'! 
facilities contracts with contracto! 
advance of OSD approval. 

4. The complexity of government 
industry relationships has increase’ 10 
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DOUGLAS A4D-1 may feel effect of new approach. 


direct proportion to the complexity of 
new weapon systems; simplification of 
these relationships is vital if lead-time 
is to be pared. Both Air Force and 
Navy permit program managers to han- 
dle contractor requests for relaxation 
of specification requirements. 

Navy is giving greater attention to 
the “weapon system” approach with 
such new models as the Martin P6M 
jet flying boat, the McDonnell F4H all- 
weather fighter, the Douglas A4D 
bomber and the North American A3J 
advanced assault aircraft. The two serv- 
ices are taking further steps to expedite 
engineering change proposals and to 
reduce the load of reports now re- 
quired from contractors. 

In a letter acknowledging receipt 
of the report, Secretary Wilson called 


attention to two other factors which 
influence lead-time but which were not 
discussed by the Robertson group. One 
is the fact that limitation on resources 
may delay low-priority projects no mat- 
ter how well they are handled, and the 
other is the acute need for wise de- 
cisions at the earliest possible stage of 


the cycle to concentrate funds only | 


upon the most fruitful projects. 
The existence of the Robertson 
committee, organized in October, 1955, 


formally ended with the submission of | 
its final report to Wilson. The commit- | 


tee noted, however, that each of the 
services has promised to hold confer- 
ences with industry leaders and to re- 
port further progress to Wilson in ap- 
proximately six months. 





Republic gets green light on F-105 


[The Air Force gave Republic a 
full go-ahead on production of its 
supersonic F-105 fighter-bomber but 
the company also got some bad news: 
its project to develop the turbine-ram- 
jet <F-103 has been substantially re- 
duced. 

The USAF decision on the F-105 
elim nates the North American F-107 
a i competitor to the Republic 
maciiine and means the Farmingdale 
com any will be in volume production 
on tie aircraft by late in 1958. There 
will still be a lag of about 18 months 
betwen the end of F-84F production 
sche ‘uled in August and the beginning 
of volume production of the successor 
mod | so the decision will not affect 
Rep: blic’s plans to lay off at least 
4,00: workers this spring and the pos- 
sibili y that more will have to be dis- 
miss. | later on. 
he XF-103 was a casualty of the 
tight squeeze on USAF funds for re- 
Searc: and development in the fiscal 
1958 budget. Like the North American 
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Navaho, it has been “re-oriented” 
along more purely research lines and 
a number of XF-103 prototypes have 
been eliminated. It is understood the 
project will be reviewed again later 
this year to determine whether it 
should be continued. 

It is understood the aircraft em- 
ploys a radically advanced Curtiss- 
Wright powerplant combining a con- 
ventional turbojet engine with ramjet 
propulsion. While such an_ aircraft 
would be capable of much greater 
altitude and speed than conventional 
turbojet models, there is an increasing 
tendency in the Air Force to question 
the value of a fighter aircraft with 
greater performance capability than 
that embodied in the current Century 
series. Except for the need for a 
new medium-to-long-range interceptor, 
many Air Force development officials 
believe that missiles will be able to 
perform most of the air combat mis- 
sions of fighters with less cost and 
greater efficiency. 





AIRCRAFT 
OrAT BELTS 
TIME-TESTED 
BY MILLIONS 


For the millions of people who 
choose swift, comfortable 
airline travel or pilot their own 
aircraft for business and 
pleasure, the Air Associates 
seat belt is a naturally 
accepted part of flying. 


The choice of leading airlines 
throughout the world for more 
than a quarter-century, it 

has proven itself in unfailing 
service and superior design. 


Today, the latest refinement in 
aircraft seat belts, Air 
Associates’ M-7500, represents 
all the time-tested 
characteristics of its 
predecessors in: 


Quality—high-strength, abra- 
sion-resistant material of 
special nylon/rayon weave, 


Comfort—plus foolproof and 
simple operation, 


Design—handsomely styled, six 
modern colors, personalized 
with your own emblem. 


WRITE FOR 
A CATALOG TODAY. 


SOCIATES, INC. 
pe 
66 INDUSTRIAL AVE., TETERBORO, N. J. 


BRANCHES: CHICAGO, GLENDALE, SAN FRANCISCO, 
DALLAS, MIAMI, ATLANTA, TETERBORO 
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Twining, Quarles differ on R&D 


Air Force chief of staff fears rising costs 
will make $661-Million budget too low 


“WHILE USAF Chief of Staff Nathan 
Twining is still publicly trying to keep 
within the Administration party lines 
for defense of the fiscal 1958 budget 
request, his uneasiness over specific 
areas is becoming more apparent. 

In one specific area—the restric- 
tive $661-million research and devel- 
opment request—the uneasiness over- 
flowed into the first open difference of 
opinion between himself and AF Sec- 
retary Quarles. 

Quarles assured the Senate Armed 
Services Committee that the R&D pro- 
gram is as strong as it needs to be “if 
we are to meet the Communist chal- 
lenge to our qualitative position.” 

The money asked, he maintained, 
was sufficient to continue technical 
programming at “approximately the 
same level.” It provides the funds 
needed to keep the ballistics missile 
program on a “highly accelerated 
basis” and for “normal” increases in 
the management and operation of the 
program. 

But Twining differed noticeably. 
Although his official testimony was 
postponed to a later date, his prepared 
statement declared: “Rising research 
costs, stemming from and coupled with 
mounting complexity, tend to confine 
our research and development to a 
narrowing front.” 

With the requested funds, he said, 
Air Force will carry on its current op- 
erational requirements but is elimi- 
nating or deferring other research and 
development projects “with potential, 
future pay-off.” 

Although he did not specifically 
name projects that would have to be 
candidates for deferment, earlier Pen- 
tagon reports have clearly indicated 
that the Douglas C-132 and its engine, 
the Pratt & Whitney T57 have “had 
it,” at a possible cost to the govern- 
ment of about $70 million. 

Further stretchout of the nuclear 
bomber program was hinted by Com- 
mittee Chairman Richard Russell 
(D-Ga.), although it was later learned 
that over half a billion dollars will have 
been spent on research through June, 

1957, without any radical break- 
through. And Twining himself said the 
North American air-breathing long- 
range Navaho missile will have its pri- 
ority further evaluated later this year. 

Twining reported an apparent 
drive on the part of the Russians to 
broaden their development front dur- 
ing the past few years. He called atten- 
tion to intensive Soviet efforts in pro- 
pulsion and the parallel development 
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and near-simultaneous production of 
two “very different” types of intercon- 
tinental bombers. 

Quarles was optimistic in his re- 
marks on the sufficiency of U.S. air- 
power; Twining concurred, but with a 
subtle note of caution. He asserted 
that the USAF is “still considerably 





No Change in Airlift 


DESPITE ARMY CHARGES of 
inadequate airlift from the Air Force, 
there will be no change in total 
strength originally planned through 
fiscal year 1958. 

Both AF Secretary Quarles and 
Chief of Staff Gen. Twining asserted 
the airlift was adequate. Said Gen. 
Twining: 

“A study by the Joint Chiefs of 
Staff shows that the wartime capabil- 
ity of the Military Air Transport Serv- 
ice, as forecast for fiscal year 1958, 
will be generally adequate to meet esti- 
mated military airlift requirements 
when augmented by our heavy troop 
carrier aircraft and transports of the 
Civil Reserve Air Fleet . . . Troop 
carrier units can provide adequate air- 
lift for airborne assault operations.” 











stronger than the Soviets” in strategic 
striking forces. But, pointing to the 
faster rate of build-up expected from 
Russia, he warned that “we estimate 
they could cut our lead appreciably.” 

Twining believes the Russians now 
have the advantage in some areas, with 
the U.S. keeping it in others. 

Most significant change over last 
year—based on new intelligence of So- 
viet power—is the reduced estimate of 
Russian heavy-bomber buildup over 
the next two years. 





This, coupled with accelerated 
B-52 program, has given the U.S. an 
unquestioned lead. Even a new finding 
that the Russian Bear turboprop 
bomber is even more of a threat than 
the jet-powered Bison because of its far 
greater range has not altered the status. 

Four new wings of 45 B-52’s will 
be activated during 1958 bringing the 
total at the end of the year to eight 
with three B-36 wings left to convert. 
The production schedule for the |! 
B-52 wings calls for 603 aircraft and 
the fiscal 1958 budget provides for 101, 
with 502 financed through fiscal 1957. 

But in other combat aircraft cate- 
gories, it’s a draw. Twining reported 
the status as follows: 

Medium jet bombers: USAF 
B-47’s continue to outnumber Russian 
types by a “wide margin” but the lead 
will diminish as the new Badger is in- 
tegrated into the Soviet inventory. 

Light bombers, fighter bombers 
and day fighters: Soviets “have held 
and will continue to hold a very great 
numerical advantage.” But one reason 
for the Soviet lead in fighters stems 
from the “vastly greater” defensive 
problem facing the Russians. 

All-weather interceptors: USAF is 
well ahead in both quality and quan- 
tity. 

Transports: U.S. will keep “a big 
numerical lead” but it should be re- 
membered that the Russians are the 
only nation operating jet transports. 

The Chief of Staff said the Rus- 
sians are limited in the directions they 
can fly aircraft to attack the U.S. until 
they get planes with unlimited range 
or unless they depend on one-way mis- 
sions. But, he warned, as soon as the 
Soviet Union has submarines with mis- 
sile-launching capability, “we will face 
a threat that can come from any direc- 
tion.” 

Twining appeared to be satisfied 
with the procurement program but he 
seemed to be concerned over the cuts 
in other areas necessary to achieve it. 
He described operations and mainte- 
nance money as the “absolute mini- 
mum” with “no provision for meeting 
the unforeseen requirements that in the 
past have always seemed to occur. 





Gen. Twining Reports: 


BALLISTIC MISSILE PROJ- 
ECTS, substantially on schedule with 
nothing further to be done to provide 
operational missiles appreciably sooner. 

NAVAHO, not as far along in 
development as Snark, will have its 
priority further evaluated later this 
year. 

SNARK will be continued be- 
cause it may become the first truly 
intercontinental missile. 

BOMARC development is being 
pushed and once operational will re- 
duce USAF requirement for short- 





USAF and Missiles 





range manned interceptors now in e» 
istence. 

NAV Y-DEVELOPED SIDI 
WINDER will be used on certain da 
fighters and Falcon is now in oper 
tional units. 

SAC BASES will be protected 
either by Talos or Nike Hercule 
CONAD to replace the existing Nik 
Ajax with the new nuclear Hercule 

AF IRBM —Thor—has pr 
gressed well, AF says. While Twining 
mentioned only Jupiter, Wilson told 
press conference Jupiter project was 
out (see story p. 22). 





— 
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ENGINEERS 


MARCH 11, 1957 


M.A.C. engineers must have the necessary vision to project their 
thinking into the future in a constant quest for more speed, 
versatility, greater range and dependability ... hallmarks of McDonnell 
designed products! Some examples of this daring engineering 

spirit are the F-101 Voodoo—F3H-2 Demon jet fighters, 

the XV-1 Convertiplane, and the Talos guided missile. 


Do you have the initiative necessary to accept the challenge 
offered in airplane, helicopter, and guided missile development? 
Stimulating work and job security can be yours at M.A.C. We have 
never had an engineering layoff in our seventeen year history. 


MACareers Are Successful Careers! ST. LOUIS: ond Sule © toning” 


Secure our four-color pamphlet giving focts 
and cost figures on suburban life 
in this area. Write: 


MSDONNELL Z 4, 2 nemesis 
——o 7. 20 raft ~boraluon TECHNICAL PLACEMENT SUPERVISOR 


P. O. Box 516, St. Louis 3, Missouri 








“Seott OXYGEN SYSTEMS 


New Jet Transport Aircraft 


5120 Universal 
gen Outlet 


10260 Oxygen 
Regulator 


la ‘ 
Mask with 
vision unlimited 


10400 Diluter- 10700 Slow-Opening 
Demand Miniature Cylinder Valve 


Emergency Passenger Oxygen System and Stewardess Pak Panel Regulator 


Above items are but a few in the Scott Line of Oxygen Systems for the Jet Transport Aircraft. Write for more complete information. 
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Airline and Executive Aircraft 
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Equipment for 
small aircraft; 
Tail wheel assem- 
blies, Control 
Wheels, Brake 
Units, Parking 
Brake valves, 
Air and Tem- 
perature Gauges. 


Aati-gravity “G" Valve 
a es “G” oy 
it to protect jet pi Oxy and Pressure 
from effects of Sure Test Console 
sudden acceleration. 


Look to Scott for the 
newest and best in high 
altitude equipment. Many 
Scott items now in the 
design stage will be the 
standards of tomorrow. 


Completely Integrated 

Survival Kits for high 

altitude breathing pro- 
tection and survival 


Ss — after ejection. 
.\* c < P 
A-21 Portable Positive 
Pressure Demand Unit 
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TOP AIR-FORCE procurement offi- 
cers last week were stepping fast to 
parry thrusts by probing Congressmen. 
As the House Armed Services Investi- 
gations Subcommittee launched a study 
of AF buying policies, both Pentagon 
and Air Materiel Command brass 
found themselves on the defensive. 

But despite the AF’s claim that the 
situation now favors the taxpayers it 
was almost certain that Congressmen 
would move this year to change the 
rules of negotiated procurement. 

Nucleus of the inquiry was the 
charge by a Cincinnati air-conditioner 
manufacturer, who insisted he had 
twice been given a run-around by the 
Air Force. In sworn testimony Robert 
G. Adair, president of Keco Industries, 
Inc., said: 

He had lost a $3-million contract 
because the Air Force had failed to tell 
him he was no longer low bidder, after 
his initial proposal. 

A Pentagon official had suggested 
he drop another procurement com- 
plaint involving a $2-million award. 


AF Official Denies Charge 


The second charge drew a prompt 
denial from Max Golden, Deputy As- 
sistant AF Secretary for Procurement 
and Production, and set off a three-day 
colloquy. 

Golden admitted receiving Adair 
at the Pentagon last Spring. But, he re- 
plied in answer to Adair’s complaint, 
the Ohio contractor was informed his 
firm was excluded from bidding on a 
$2-million contract in question, because 
negotiation had been narrowed to two 
firms, capable of starting production 
faster. The “urgent” need for MA-3 air 
conditioners (which maintain desired 
ground temperatures for B-52s) forced 
the move, Golden said. 

He said he never suggested nor 
intimated that Adair drop his challenge 
of the award. Three other Pentagon 
Officials at the meeting ,said they 
couldn’t recall hearing the alleged sug- 
gestion, either. 

At one point preoccupation with 
the -onflicting statements touched off a 
heat.d debate among committee men, 
who charged the hearings were being 
side'racked. Chairman F. Edward 
Heb rt (D-La.) moved quickly to 
sque ch the protest. The “veracity” of 
the witnesses is paramount, Hebert 
said. “When one witness calls another 
alia: we want to know why.” 

The Louisiana Democrat con- 
tend.d that the Subcommittee’s job was 
to ferret out possible intimidation or 
thre:.s of recrimination. Pertinence of 
the estimony would be decided by 
the ( hair, Hebert said. 

_ 'n its quest for a statement of AF 
Polic,, the Subcommittee summoned 
one «f the service’s chief procurement 
Office's. Summarizing his view of the 
Keco company’s most recent unsuccess- 


Congress launches procurement probe 


Cincinnati manufacturer testifies AF gave him runaround 


ful bid, however, Brig. Gen. William T. 


Thurman, Air Materiel Command, 
backed AF procurement policies across 
the board. 

He disputed Adair’s claim that 
procurement officers neglected to warn 
him of the changed status of a No. 14 
proposal. Although he was not directly 
involved in the procedures at that time, 
Gen. Thurman insisted AF records 
clearly show that Adair was notified. A 
telegram wired in December and a 
phone call, Thurman said, both should 
have warned any “reasonable” busi- 
nessman to revise his bid downward. 

Core of Adair’s argument before 
the Subcommittee was that John 
Hickey, a civilian buyer for the Air 
Force, informed him bidders would 
be notified as soon as they were no 
longer low. Failure of the Air Force 
to disclose this data caused Keco to 
lose a $3-million contract because the 
firm had no chance to alter its pro- 
posal, Adair contended. 


By Charles Schaeffer 


Asked if he thought procurement 
rules should be changed because of 
this, Gen. Thurman said no. “I don’t 
think it’s necessary that they know they 
are low bidders,” he maintained. The 
release of such data, as it stands, is 
permissive—that is, up to the discretion 
of the military buyer. Retention of the 
authority is a vital negotiation tool that 
favors the taxpayer, he added. 


Retaliation Feared 


Of the various issues erupting 
from the hearings, the Subcommittee 
fretted most over the possibility of sub- 
tle AF retaliatory measures against 
complaining contractors. Repeatedly, 
probers wondered if a manufacturer 
appealing to Congress simultaneously 
cut his own throat. 

It only partly satisfied the Sub- 
committee that Adair himself had sub- 
sequently received Air Force business, 
despite four trips to the Hill. 





Longer range Nike nears operational status 


ARMY HAS UNVEILED its improved Nike B antiaircraft missile, known formally as 
Nike Hercules. Western Electric Co. is prime contractor, manufacturing ground guid- 
ance and control equipment; Douglas will produce it. New weapon has about three 


times range of original Nike, 70 mi. compared to 20-25 mi. 

























































Scientists report 
progress in missiles 

the nation’s top missiles and rockets 
makers talked of out-of-this-world 
flight at Convair Astronautics’ Space 
Flight Symposium in San Diego, they 
brought science fiction into the labora- 
tories and onto the drawing boards. 

However, they also dropped hints 
that indicated real progress was being 
made in making earth-bound missiles 
the super-weapons they’re reported 
to be. 
Drs. George Solomon of Ramo- 
Wooldridge Corp. and Joseph Charyk 
of Astronautics Systems, Inc., noted 
that the sometimes vastly different at- 
mospheres on other planets might not 
treat our own aerodynamic theory too 
kindly. Dr. Gabriel Giannini reported 
on recent experiments with highly io- 
nized gas jets with greater energy than 
can be achieved chemically. 

Plasma jets utilizing gases con- 
taining a high percentage of ionized 
particles and electrons have been oper- 
ated in Giannini Research Laboratory 
producing temperatures of 10,000°K 
and power in excess of 50 kilowatts per 
square millimeter of nozzle area on a 
continuous basis. This temperature is 
the highest ever achieved on a con- 
tinuous basis and exceeds by about 
35% that of the surface of the sun. 

For the moment at least, this jet 
will probably be used as a research 
tool, for simulating ballistic nose-cone 
re-entry conditions in hyperthermantic 
windtunnels. 

The stream of the plasma jet is 
accelerated both chemically and elec- 
trically by means of magnetic fields. 
Control of the jet’s composition will 
permit researchers to duplicate condi- 


tions from sea-level to near-space by 
varying the gas density and concentra- 
tion of charged constituents. 

Discussion of propulsion systems, 
“present and future,” revealed agree- 
ment by the participants that (a) the 
use of free radical fuels appears prom- 
ising and (b) research effort being ap- 
plied to its achievement is adequate. 

Considerable interest in ion and 
photon rockets was reported. The ion 
rocket appears to be the more practical 
approach at the moment, though little 
more than paper work has been done 
on either concept. Neither would seem 
to have any direct application to at- 
mospheric flight. 

Dr. Fred Riddell of Avco Re- 
search Laboratory suggested that, using 
proper design precautions, the Van- 
guard earth satellite might survive re- 
entry intact. If this were true, it would 
make a big difference to scientists par- 
ticipating in the International Geophys- 
ical Year. They would like nothin 
better than to bring back samples o 
“space dust” and other particles for 
study in the laboratory. 

The discussions on re-entry also 
reconfirmed the fact that transpiration 
cooling as a way around the problems 
of hypersonic flight by both aircraft 
and missiles is still far from dead. 
Cooling of a hypersonic surface in lam- 
inar flow by this method materially 
delays the onset of turbulent flow in 
the boundary layer and subsequent 
multiplication of the heating problem. 


Lockheed lists 
first cost figures 
on 3 military planes 


First specific figures on the cost 
of the T-33 jet trainer, C-130 turbo- 
prop transport and P2V-7 patrol 








@ Frequent Connections To Aden, Assab and Tessenei. 


@ Twice Weekly International Convair Flights Be- 
tween Addis Ababa and Nairobi. 


@ Reservations through Trans World Airlines, Gen- 
eral Agents in the United States and Europe, and 
through all international carriers. 


CATES (AOC * 71 2 


ETHIOPIAN AIRLINES 


SS INE WONDERLAND ROUTE =—— 


General Agents in United States and Europe SA 


THE MODERN AIR ROUTE TO EAST AFRICA 


Addis Ababa and Athens Via Cairo, Khartoum, Asmara, 


@ Five International Convair Flights Weekly Between | 
Port Sudan and Wadi Halfa. | 








bomber were disclosed in an extensive 
employe information pamphlet issued 
by Lockheed Aircraft Corp. 

The T-33 costs the military $11/7,- 
000, the C-130 $2 million and the 
P2V-7 $1,102,000. 

Lockheed realizes profits of $3,- 
400, $50,500 and $25,000 from each 
of the three airplanes. More than half 
the profits are distributed to stockhold- 
ers in the form of dividends and the 
remainder is retained by Lockheed for 
plant improvements, new buildings and 
equipment, new model development 
and other things needed to stay in 
business. 

Of these amounts, as much as 84 
cents of each dollar goes to Lockheed 
subcontractors and suppliers. A break- 
down of the cost of each aircraft re- 
veals that 84% of the T-33 price goes 
to subcontractors, 70% of the C-130 
figure and 81% of the P2V-7 cost. 


Of the T-33 money passing 
through Lockheed’s hands $98,000 
goes to other manufacturers and sup- 
pliers or to pay taxes. Some $1,389,000 
of the $2-million price tag on the trans- 
port goes to other companies or federal 
taxes and $896,000 of the total P2V 
cost goes outside Lockheed. 

Here’s how Lockheed breaks 
down spending per unit on the three 
planes: 


Outside 
Spending 
Total 
Govt. GFE 
spending 
To material, 
parts sup- 
pliers 
To subcon- 
tractors 
Utility bills, 
insurance, 
local taxes, 
etc. 
Federal 
income 
taxes 3,600 
Within Lockheed 
Total $19,000 
Payroll 15,600 
Dividends to 
stockholders 
Earnings¢ 


T-33 C-130 P-2V 
$98,000 $1,389,500 $896,000 


40,000 625,000 500,000 


26,000 345,000 161,500 


24,200 250,000 164,500 


4,200 115,000 43,000 


54,500 27,000 


$610,500 $206,000 
560,000 181,000 


9,000 
16,000 


18,500 
32,000 


1,200 
2,200 


Lockheed’s programs cover some 
11,000 suppliers and subcontractors in 
45 states. About 40% of each aircraft's 
major parts are produced by other 
companies and shipped to the Burbank, 
Palmdale or Marietta plants for as 
sembly. 

The California Division of Lock- 
heed lists activity with small businesses 
from none, in the case of engines, 
where there are no small suppliers, t0 
98% for outside production purch. ses. 
In number, the majority of supp/iers 
are listed as small businesses with less 
than 500 employees. Dollarwise, aout 
a third of the Lockheed spending 
done directly with small businesses and 
ot the 66 cents of every dollar spent 
with larger concerns, about 20 cents 
eventually is passed on to small firms. 
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maximum fuel efficiency to 
assure the maximum range. 


Immediate full power is required for split-second takeoff 
and vertical climb to extreme altitudes. The Holley three 
dimensional cam must automatically compensate for 
instantaneous changes in altitude and temperature. 


How the Holley three dimensional cam 
functions as an automatic co-pilot 


The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot’s require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “brain center” of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature. and 
pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley—one of the 
world’s foremost power control 
manufacturers. 





During combat, the complex 
surface of the three dimensional 
cam becomes the pilot's most 
sensitive assistant by automat- 
kally compensating for changes 
in pressure and temperature. 


11955 E. Nine Mile Road =e Van Dyke, Michigan 


LEADER IN THE DESIGN, DEVELOPMENT, AND 
MANUFACTURE OF AVIATION FUEL METERING DEVICES 
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WING SPAN 
110 FT. 


FUSELAGE LENGTH 


82 FT. 


CARGO AREA 
4200 CU. FT. 








POWERED BY TWO R 3350-89A 
WRIGHT TURBO-COMPOUND ENGINES 












































The usefulness of military transport 
aircraft has been extensively increased with 
the introduction of the Stroukoff C-134. Pro- 
duced for the United States Air Force this 
rugged heavyweight requires extremely 
short take-off and landing runs and can oper- 
ate from any surface—land, sand, ice, water, 
etc. Advanced airframe design has been 





The first Pantobase BLC transport 


combined with Stroukoff Pantobase and 
Boundary Layer Control Systems to produce 
a new type of aircraft equipped for a variety 
of assault and logistic missions requiring 
operation without the limitation of conven- 
tional runways. 

The Stroukoff C-134 is destined for an 
important role in modern military strategy. 


Interesting opportunities for qualified engineers in many fields exist at Stroukoff. 


WEST TRENTON, N. Jd: 
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BDM control system developed by Cornell 


REARWARD LAUNCHING of a bomber defense missile (BDM) is possible through 
use of a control system developed by Cornell Aeronautical Laboratory. Radical system 
has been tested on an experimental adaptation of the Raytheon Hawk by firing from test 
sleds at Holloman Air Force Base, N. M. CAL’s concepts were turned over to industry 
for further development. Westinghouse, General Electric and McConnell Aircraft are 
reportedly working on BDM projects. 





NAA to fight ruling 
on profits refund 


North American Aviation will 
contest in the U.S. Tax Court the 
ruling of the Los Angeles regional 
Office of the Renegotiation Board re- 
quirng the company to refund $1.3 
mili on of its 1953 profits. The ruling 
was upheld by the Renegotiation Board 
itse 

The plan was disclosed at a meet- 
ing of the NAA stockholders by Chair- 
man J. H. Kindelberger. In its report, 
the company said the Los Angeles 
offic: had found tentatively that $6 
millon of NAA profits in 1953 were 
“exc ssive” and that it would have to 
refund $1.3 million to the government 
(all ving credit for federal and state 
taxe. already paid). 

ooking ahead, Kindelberger re- 

1: 1957 sales probably will exceed 

ecord $914 million of 1956 but 

958 sales will be less and layoffs 

e expected late this year; NAA 


H tt, 1967 


has kept its long range interceptor pro- 
ject active and now hopes to get some 
business; NAA is delighted with pro- 
gress of the F-107 but the project has 
a “very strong competitor;’ Navaho 
intercontinental missile holds _ great 
promise but the company has no orders 
for the bigger, faster production model; 
Rocketdyne and Autonetics Divisions 
- be expected to produce more pro- 
ts. 

Directors declared a _ regular 
quarterly dividend of 40 cents a share 
payable April 8 to stockholders of 
record March 15. 


Fred Weik to direct 


Piper development 


Fred E. Weik has been named 
director of the Piper Aircraft Develop- 
ment Center soon to be established at 
Vero Beach, Fla., effective April 1. 

Weik is a widely known aero- 
nautical engineer and lightplane de- 
signer (the Ercoupe). He will be in 
charge of a separate group concen- 
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only BARCO offers both! 


STANDARD TYPES 


FF 


SELF-ALIGNING 
SWIVEL JOINT— 
360° rotation plus 
15° side flexibility. 


PLANE SWIVEL 
JOINT— 
360° rotation in a 
single fixed plane. 





these 2 basic BARCO joints 
bring flexibility unlimited 
to piping and tubing 


Since 1941 Barco Swivel Joints 
and Flexible Assemblies have met 
the precise requirements of in- 
flight and other types of mili- 
tary equipment . . . conforming 
to MIL-J-5513A and other 
specifications. 


This wide experience is yours to 
call upon in the development of 
your particular project — aircraft, 
missile, track vehicle or special 
installation—for hydraulic, pneu- 
matic, oxygen, fuel, gas or liquid 
service. Barco Representatives 
are at your service in the speci- 
fication of standard or specialized 
adaptations of standard designs. 


SEND FOR NEW 
CATALOG 269-A 

— gives details on Barco 
swivel joints and their 
application to many 
types of flexible 
assemblies. 


BARCO 


SPECIAL DESIGNS 


WING FOLD HYDRAULIC 
ASSEMBLY 


DOUBLE HYDRAULIC JOINT 
ON MILITARY TANKS 


TRUNNION JOINT LANOING 
STRUT ASSEMBLY 


~ fl 


AIRCRAFT BRAKE 
LINE JOINT 


Serving Industry Since 1908 “1, —~_AIRCRAPY BVO 
MANUFACTURING CO., 520 D. Hough St., Barrington, Ill. 
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trating on new model development. 

He is former vice president and 
chief engineer of Engineering Research 
Corp., Riverdale, Md., and for the past 
nine years has been head of the Air- 
craft Research Center at Texas A&M 
College. 

His activity at Texas involved 
development of agricultural aircraft 
and research for the National Ad- 
visory committee for Aeronautics on 
controls near the stall. 


Court rules additive 
to Shell gas patentable 


Shell oil Co. is entitled to a patent 
for Shell gasoline with TCP additive, 
according to a decision by Judge 
Alexander Holtzoff of the U.S. Dis- 
trict Court for the District of 
Columbia. 

Judge Holtzoff said that a TCP 
additive “substantially reduced the 
fouling of spark plugs and helped cure 
some of the difficulties especially in 
connection with airplane engines. 

“There would seem to be no 
doubt that the inventors in this case 
made an important discovery, namely, 
the ability to eliminate or at least sub- 
stantially reduce the fouling of spark 
plugs by the addition of the chemicals 
to gasoline fuels containing leagl com- 
pounds.” 

The decision said that gasoline 
with TCP additive received “wide- 
spread acceptance” by the Air Force, 
by other corporations and in other 
countries. Shell said 10 billion gallons 
have been sold in the U.S. and many 
billions in other countries. 


AF tries out new plan 
for plane modifications 


A plan to reduce the time for 
in-service modifications to Air Force 
planes is being tried for a year by the 
Air Materiel Command. It provides 
for deficiency reports to be handled 
directly from air bases to Air Force 
Plant representatives, eliminating the 
channel through Air Research Develop- 
ment Centers and contractors. 

Plant representatives and com- 
pany engineers will have the authority 
to make immediate decisions and de- 
velop changes. ARDC will make an 
“after-the-fact” review. 

Air Materiel areas and AMC's 
maintenance engineering director will 
direct the new plan and AMC engi- 
neers will form Support Engineering 
Divisions under the supervision of the 
plant representatives. 

First to be affected by the new 
plan will be programs at Convair, Boe- 
ing, Lockheed, North American, 
Douglas, Vertol and General Electric. 
AMC expects modification time to be 
cut in half at first, with more savings 
later. Reduction is expected in numer 
of aircraft out of commission, costs of 
retrofit and extension of IRAN inter- 
vals. 
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‘quick-change artist” has joined the 
tical AirCommand’s global airlift team. 
the Lockheed C-130 Hercules, capable 
performing a variety of missions in 
ping with TAC’s requirement for high 
itility and mobility. The C-130 can 
y up to 20 tons of cargo on long-dis- 
e flights or can paradrop a load of 
00 pounds into a combat zone. It can 
sed as a combat transport to carry 92 
»rne troops or can deliver paratroops 
combat zone. It can also be used as a 
g hospital. 
nce the C-130 works at different alti- 
s for its various missions—from cargo- 
level to over 35,000 feet—its flight 
rol system must provide precise, auto- 
¢ control over a wide range of flight 
litions. More than equal to the job is 
ry’s E-4 system which—for the first 
in an Air Force plane—is linked to a 
ry Radio Beam Coupler. 
iis Sperry team of automatic pilot and 
» Beam Qoupler saves time and fuel 
>H 11, 1957 
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by maintaining straighter, more accurate 
courses. More precise approaches mean 
greater efficiency and speed in carrying 
out vital USAF missions. And pilot fatigue 
is substantially reduced. 

Asking Sperry to design, engineer and 
build advanced flight control systems for 
today’s advanced jet and propjet aircraft 
follows long-established practice. Thou- 
sands of Sperry systems are providing safe, 
efficient automatic flight control for all 
types of aircraft—from intercontinental 
jet bombers to private planes. If you have a 
flight control problem, Sperry engineers 
can help you find the answer. Write our 
Aeronautical Equipment Division. 


sPEn me cour 


Great Neck, New York 


V/SION OF SPERRY RAND CORPORATION 
NEW RLEAN . t ANGELES 
ANADA PERRY GYROSCOPE 


MONTREAL QueBsec 
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Robinson Quality for $15.50 


Here is the answer to your demand for a mass produced wire-twister. 

It’s the all new JET M84 Robinson Wire Twister. The JET is a 

worthy partner to the standard Robinson model that has cut engine wiring 
time 66% for virtually every major aircraft company in the free world. 


Robinson quality? Certainly. You'll find it in the specially rehardened 
jaws and cutters, in the optional Grip-Lok or Sleeve lock, in the 

swift, smooth (and patented) action, in the heat treated, drop forged, 
alloy steel pliers with black finish. 


Outstanding price? Yes, indeed. Your $15.50 now buys a Robinson... 
the three way labor saver — plier, cutter, twister. The tool that can 
pay for itself the very first day you use it. 


Get the full details today. Write for the beautifully illustrated JET 
brochure. It describes a precision tool you will be proud to own, 
and happy to use in the shop. . . and in your home workshop. 


Write today, your brochure will be sent by return mail. 
Write to Ralph C. Robinson Company, Dept. MJ, 

2516 Crosby Way, North Sacramento 15, California. 
Ask for the JET brochure. 





ROBINSO 
FIRST NAME IN WIRE TWISTERS 


THE WIRE TWISTER WITH THE EXCLUSIVE DIAGONAL JAWS 


Circle No. 6 on Reader Service Card. AMERICAN AVIAT!ON 











Presenting the BELL RANGER 
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Versatility 
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Unlimited? 
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Newest of the famous Bell Model 47 family, the Ranger is truly an 
all-purpose helicopter with unlimited versatility. 

This fast, powerful addition to the Bell fleet defies severe weather and 
rugged terrain. In a matter of minutes its luxurious executive interior 
can be converted to cargo carrier, aerial ambulance or rescue conveyance 
...its internal hoist can be completely installed in five short minutes. 

For the complete story of this great new four-place business aircraft, 
write, wire or phone...Sales Manager, Dept. JA- 7, P.O. Box 482, Fort. 
Worth, Texas. 
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TWO-PATIENT LITTER-KIT INSTALLATION 


Helicipllor con? 


FT. WORTH, TEXAS 
Subsidiary of Bell Aircraft Corp. 
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Chance Vought’s Crusader 








was engineered for production from 

the start even before the prototype was built. First 
production models of the supersonic carrier 

fighter are slated to join fleet squadrons this month, 


26 months after first flight of an F8U-1 


USE OF TITANIUM in F8U’s aft section allows the air- EXAMPLE OF PACKAGE system concept in design is the 
craft to stand the exhaust heat of the J57 engine. About 650 horizontal tail power control unit which includes power 
pounds of titanium or titanium alloy are used throughout the cylinder, valves and feedback mechanism. After panel is re- 
Crusader. Most is in the aft section but some appears else- moved, less than a dozen bolts and hydraulic connections 





where in the aircraft (rocket pack, for example) in the need to be disconnected for removal of unit. Bench-tested 
form of high-strength lightweight fasteners. package can then be installed. 
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FINAL ASSEMBLY line appears to move in reverse. Cru- FINAL ASSEMBLY completed, the big Navy fighter is 
saders are angled to conserve space. Rocket pack and ejec- lifted from its fixture prior to check-out and delivery to 
tion seat (on floor) will be installed at this position. the flight line. Above completed F8Us on the flight line. 
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CAPABILITIES... Manpower, Tools and Experience’ 








MA-3 
MULTI-PURPOSE 
VEHICLES 





C-26, MD-3 
POWER 
UNITS 





> TANK-WING-MAJOR 
: SUBASSEMBLY 
SUBCONTRACT 
PRODUCTION 





BEECHCRAFT 
1-34 
TRAINERS 





BEECHCRAFT 
L-23 
TRANSPORTS 





4-PLACE 
BEECHCRAFT 
BONANZA 





6-PLACE 
BEECHCRAFT 
TWIN-BONANZA 





8-PLACE 
BEECHCRAFT 
SUPER 18 














No other ground support unit offers the complete flexibility 
and “fast starting” action of the Beechcraft MA-3 Multi-Purpose 
Vehicle, now entering service with the U. S. Air Force. 


The MA-3 has 12,500 pounds draw-bar pull for towing aircraft, 
which can be increased by adding io ‘its gross weight. It has re- 
ciprocating and gas turbine power plants, an air cycle type air- 
conditioner of 13-ton capacity, high pressure air compressor with 
capacity of 15 CFM of free air at pressures up to 3500 PSI. The 
vehicle can travel at 45 mph, maneuvers easily, has four-wheel 
power steering, four-wheel drive and four-speed torque con- 
verter transmission (four speeds forward and two reverse). 


The MA-3 provides 28 Kilowatts direct current from two self- 
cooled 500 ampere 28-volt generators; features split and single 
bus; has three-phase alternating current 60 KVA-45 KW; anda 
self-cooled alternator, precisely controlled frequency 400 CPS. 


Unexcelled in-the-field service by thousands of Beechcraft 
ground power units and a world-wide service organization add 
to the advantages of this truly exceptional unit. 


Inquiries from airlines, manufacturers, and others who <Jesife 
details of the most advanced and modern ground support unit 
will be welcomed by the Contract Administration Division, 
Beech Aircraft Corporation, Wichita 1, Kansas. 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 
AMERICAN AVIATION 
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he pilot swings the lever from 
thrust—or back 
things must happen fast in the 


emergency 


ot too fast! 

ouring it on, or cutting back 
han the engine can take it, 
saster. The penalties are ruin- 
temperatures, compressor stall 
out. 

the pilot orders a change in 
he Bendix* fuel metering and 
ntrol system takes over. Fuel 


TOWARD MACH 3 


WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


feed is automatically computed and 
scheduled. Geometric controls such as 
exhaust nozzle area and inlet vane 
angles are set. Automatically and 
instantly, engine response is crowded 
to the limit—but not beyond! 
Matched sets of Bendix components 
—pressure and temperature sensors, 
electronic amplifiers, fuel metering 
units and engine control actuators— 
work together as a system, spanning 
the length and girth of the engine. 
Bendix components, designed and 


Bendix tivscs South Bend, wo. 


engineered together, invariably give 
more efficient performance than any 
arbitrarily assembled system. 

And there is the further important 
advantage of having one source and 
having that source completely respon- 
sible for over-all dependable operation 
on the plane. 

So, when it comes to fuel metering 
and engine controls, think of a com- 
plete and integrated system. Then we 
suggest you think of Bendix and the 
Bendix Products Division. 


*REG. U.S. PAT. OFF. 











CURTISS-WRIGHT 


powerplants and missiles 
Set new performance standards 
for tomorrow 


A Curtiss-Wright Rocket. Engine recently powered 
an aircraft higher and faster than man has ever 
flown before. A Curtiss-Wright supersonic Ram 
Jet Engine was the first controlled supersonic ram 
jet to be successfully flown — and advanced ver- 
sions are now being developed for piloted aircraft 
and guided missiles. A Curtiss-Wright hypersonic 
test vehicle — the HTV Rocket — recently reached 
supersonic speed in a fraction of a second .. . de- 
veloped several times the speed of sound in just 
two seconds. 

These developments—all capable of several times 
the speed of sound — are the advanced guard in 
America’s defense, and in America’s research 
toward the high speed, high altitude air travel of 
tomorrow. They are dynamic evidence of Curtiss- 
Wright's leadership in the aviation industry — set- 
ting the pace for aviation’s progress in every cate- 


CURTISS-WRIGHT 


CORPORATION * WOOD-RIDGE, N. J 


Werlh CFoncst Mireryfl Cn “Wes 
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for future flying: fewer human factors 


Air Force research aims to reduce 


pilot decision-making in high-speed flight 


Taps are being blown for the rud- 
der-and-stick control of future high- 
speed aircraft. Dr. James Skeen, head 
of the human factors research unit of 
the Martin Co., Baltimore, says that 
the demise will probably come with 
Mach 2 and Mach 3 aircraft. 

He feels that pilots are having 
trouble enough trying to hold on to 
Mach 1 planes. When higher Mach 
planes are operational, pilots will have 
an impossible control job unless the 
rudder and stick are replaced by auto- 
matic equipment. 

Skeen points out that with cock- 
pits becoming more and more crowded 
with equipment enabling planes to fly 
higher and faster, the rudder and stick 
will become too much of a luxury to 
maintain. 


Pilot Needs Relief 


The pilot is a decision-maker and 
should spend most of his time in this 
activity. For example, an interceptor 
pilot should be deciding whether his 
kill position is optimum or whether a 
second pass at his target is warranted. 
He should be relieved of the mechan- 
ical details concerned with navigating, 
attitude control and plant administer- 
ing. 

These are jobs for the autopilot, 
whose decision-making capabilities in 
its field can be made far superior to 
that of the pilot. 

One of the chief factors holding 
back development of Mach 2 and 
Mach 3 aircraft is sufficiently reliable 
autopilot equipment. But based on the 
advances that the industry has already 
made. Skeen sees in ten years auto- 
matic controls coloring the entire spec- 
trum of aircraft flight including take- 
offs ond landings. At that time, he said, 
“Flight controls will be part of the 
cock; it display panel and will act as 
inpu!. to the system.” 

keen’s observations stem from 
the | creasing emphasis that the mili- 
tary .nd industry are placing on the 
man- jus-machine or human factors 
prob|-ms. The Air Force first recog- 
nizec the field in 1948 by forming a 
Psyc! logy Branch of the Aero Medi- 
cal | boratory at Wright Air Develop- 
ment Center. 


nee that time, four other human 


facto:. installations have been made, 
locat: | at Cambridge Research Center, 
Hans-om Field; Personnel and Train- 
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ing Research Center, Lackland Air 
Force Base; Special Weapons Center, 
Kirtland AFB; and at Flight Test Cen- 
ter, Edwards AFB. 

Three more Air Force centers are 
being studied with a view towards in- 
stalling human factors laboratories. 
This would leave only three of the ten 
major Air Force R&D centers without 
human factors laboratories. 

All human factors research and 
development work is monitored for the 
Air Force by the Human Factors di- 
vision of the Directorate of Research 
and Development. With only few ex- 
ceptions, Air Research and Develop- 
ment Command controls contract 
awards and project assignments. Cur- 
rently, Air Force commands are work- 
ing on 140 human factors projects, 
comprising 900 individual tasks. 

Human factors considerations are 
becoming increasingly important in 
ARDC’s evaluation of contract pro- 
posals. The Command wants to be as- 
sured that human beings will be able 
to use proposed equipment, and that 
they will be protected while using it. 

Recently, the Air Force began im- 


by William Beller 


program includes ground-based as well 
as airborne systems and components. 
Feedback from the program will 
result in manufacturers’ being asked to 
furnish QPRI exhibits with their pro- 
posals for contracts. ARDC says pment 
exhibits could easily be the determining 
factor in contract awards. Realizing 
this fact, some companies have estab- 
lished human factors departments, 
which monitor design proposals from 
the users’ standpoint. Companies with 
such departments already organized in- 
clude Boeing, Convair, Crosley, Doug- 
las, Hughes, Martin and Radioplane. 
A typical human factors depart- 
ment is currently being expanded at 
the Martin Co., Baltimore, which holds 
a one-year Wright Air Development 
Command contract to investigate the 
“Human Requirements for Displaying 
Flight Data.” The department com- 
prises five units: Project Support, 
Human Engineering, Aero Medical, 
Human Factors Research, and Crew 
Station Integration. What they do: 
Project Support Unit. Each pro- 
duction and advance design project is 
assigned a human factors team con- 



































HUMAN FACTORS 
DEPARTMENT 
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PROJECT HUMAN AERO HUMAN FACTORS CREW STATION 
SUPPORT ENGINEERING MEDICAL RESEARCH INTEGRATION 





























Table of organization for Martin Co’s human factors department. 


plementing a program for forecasting 
the personnel and training require- 
ments imposed by the development of 
new weapons and supporting systems. 
The forecasts, termed “Qualitative 
Personnel Requirements Information” 
(QPRI) were developed by the Human 
Factors division of ARDC. They were 
designed to assure Air Force of the 
availability of trained personnel in 
phase with the development of new 
weapon systems. 

QPRI’s will also support research 
and development testing of new 
weapon systems. 

The first test of the program on a 
major weapons system will be with the 
nuclear-powered bomber program. Sub- 
systems of other programs will in some 
cases be evaluated retroactively. This 





sisting of human engineering and aero 
medical advisers. These teams analyze 
their projects and write human factors 
reports, which tell the designers the 
human factors problem areas and the 
design criteria to be used. 

In particular, the teams (1) ana- 
lyze weapon systems to determine 
operator and crew requirements; (2) 
determine whether task requirements 
are within the abilities of operating 
personnel; (3) formulate training and 
training aid requirements; (4) estab- 
lish display-and-control design criteria; 
(5) detail aero medical aspects; (6) 
specify styling and comfort require- 
ments. 

The Project Support Unit acts 
primarily as a liason unit between the 
design engineers and the human factors 
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department. This unit draws upon the 
other four units of the human factors 
department for data and advice. 


Human Unit. The 
basic mission profile of a weapon sys- 
tem is studied from the standpoint of 
the personnel operating the system. 
Crew requirements are established for 
optimum weapon efficiency. Detailed 
tasks are outlined for each crew mem- 
ber and also for the integrated crew 
team. From these analyses, the display 
and control requirements are estab- 
lished together with training and train- 
ing aid requirements. 


Aero Medical Unit. The biologi- 
cal effects of cosmic, solar, nuclear 
and other radiations are studied with 
a view towards providing personnel 
protection from these hazards. Infor- 
mation is given about how well human 
beings can endure accelerations and 
vibrations. The special senses of hu- 
mans are measured, and the capabili- 
ties and limitations of personnel are 
established. Problems arising from 
crew station environment are studied. 


Human Factors Research Unit. 
Research in physiology (aero medi- 
cine) and psychology are prime re- 
sponsibilities. The research unit com- 
prises groups in planning facilities and 
experimental equipment, evaluation 
and special projects. 

In physiology, the unit conducts 
fundamental studies to determine 
human capabilities under the environ- 
mental stress of operating modern 
weapon systems. In psychology, the 
unit investigates the response charac- 
teristics of human operators of modern 
weapon systems as a function of task, 
equipment, training variables and oper- 
ator characteristics. 


Crew Station Integration Unit. 
The engineering feasibility of human 
factors criteria are examined. The unit 
prepares for evaluation scale mock-ups 
ot proposed crew stations. Tentative 
crew-station-arrangement criteria are 
prepared. 

For human factors’ work, ad- 
vantage is taken of every research 
facility and personnel speciality avail- 
able. For example, Martin’s plans 
include developing full-scale simulators 
into which the characteristics of any 
aircraft or missile may be fed. Analyz- 
ing the personnel undergoing simulator 
test will be psychologists, physiologists 
and engineers. 

System needs will arise as the hu- 
man factors’ field, which is only 10 
years old, is cultivated further. One 
anticipated need is for an automatic 
G-sensing device, which will limit an 
airplane’s maneuvers to safe G-factors. 

Human factors’ work is expected 
to result in the development of more 
efficient weapons systems, in decreased 
training time of systems operators and 
in increased safety of aircraft. 
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Active air force human factors research 


PROJECTS 

Human Engineering 

Auditery Presentation of Information 
Communication in Noise 

Ground Communication Field Studies 
Human Engineering Analysis Weapon Systems 
Human Engineering Maintenance Efficiency 
Human Engineering of Controls 

In-Flight Human Engineering Studies 
Information Processing by Human Operator 
Visual Presentation of Information 


Trainers and Simulators 
Aerial Targets Scoring Device 
Airborne Target Simulator 
Bomb Scoring Equipment 
Bomb Scoring Techniques 
Ground Radar Techniques 
Gunnery Trainers 
Instrument Flight Trainers 
Navigation Trainers 

Observer Flight Simulator Trainer 
Radar Collision Course Tow 
Radar Target Study Device 
Tow Targets and Equipment 
Visual Flight Simulator 


Protection Clothing and Equipment 
Aircraft Liquid Oxygen Equipment 
Aircraft Oxygen Systems Development 
Arctic Human Engineering 

Arctic Personnel Equipment Requirements 
High Altitude Pressure Suits and Accessories 
Oxygen Dispensing Assemblies 

Oxygen Generation Research 

Personal Equipment Integration 

Personnel Restraining Devices 

Visual Aids and Protective Equipment 


Aviation Medicine 

Altitude Chamber Equipment Design 
Biodynamics Human Factors in Aeronautics 
Biophysics of Escape 

High-Altitude Physiology 

Human Factors of Space Flight 

Human Thermal Tolerance 

In-Flight Visual Efficiency 

Physiology of Acceleration 

Techniques for Care of Flyers in Arctic 


Medicine and Allied Sciences 

Arctic Survival 

Cold Acclimatization 

Human Response to Vibration and Noise 
Materials Health Hazards 

Perceptual Problems of Flight 


Personnel Utilization 

Aeromedical Training 

All Weather Pilots 

Crew Training and Proficiency 
Maintenance and Servicing Testing 
Manpower Research 

Motor Skills 

Observer Training and Proficiency 
Perceptual Skills 

Selection and Classification Research 
Strategic Pilot Training 

Survival Research 

Unit Motivation and Effectiveness 


Explanation of Abbreviations: 


AFCRC, Air Force Cambridge Research Center, L. C. Hanscom Field, Be:'- 


ford, Mass. 


AFPTRC, Air Force Personnel and Training Research Center, Lackland 


AFB, Texas 


Arctic AeroMed, Air Research and Development Command, Baltimore, Ma 
HADC, Holloman Air Development Center, Alamorgordo, New Mexico 
RADC, Reme Air Development Center, Griffiss AFB, Rome, N.Y. 

SAM, School of Aviation Medicine, Randolph Field, Texas 

WADC, Wright Air Development Center, Wright-Patterson AFB, Ohio 


RESPONSIBLE AGENC) 


WADC 


Arctic AeroMed 
Arctic AeroMed 
WADC 
WADC 
WADC 
WADC 
WADC 
WADC 


SAM 

HADC 

WADC 

WADC 

HADC 

WADC 

WADC 

WADC 

Arctic AeroMed 


Arctic AeroMed 
Arctic AeroMed 
WADC 

WADC 

SAM 


SAM 


AFPTRC 
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SCIENTISTS AND ENGINEERS 


‘ed physics is but one of the sciences 
itly being explored by the Hayes scientific 
There are many challenging positions 
1ere to personnel qualified in the fields of 
-d physics, spectroscopic analysis, physical 
stry, kinetic molecular theory, semi-con- 

research and development, thermody- 
3, fluid dynamics, and kinematics, to name 
Mail a resume of your training and ex- 


ic .ce to Director of Personnel. 


S NEERS « DESIGNERS + MANUFACTURERS 





Hayes Aircraft Corporation has a competent staff of 
infrared scientists and engineers which is conducting 
research and development programs calculated to 
advance the frontiers of infrared physics. Much of 
this work of course is classified, and Hayes respects 
the needs of national security. 

However, if you have an unusual technical problem 
which might lend itself to a solution utilizing the tools 
and techniques of infrared physics, we invite you to 
present your problem to the Hayes infrared radiation 
staff for consideration and analysis. 

Hayes is a fully competitive company, employing 
more than 8,000 people. Without a doubt, it is the 
fastest growing aircraft company in the United States. 


AIRCRAFT CORPORATION 











How to cool a pilot in the The 


The Douglas X-3, 
used in heat 
dispersion studies. 


\ 





With aircraft that top 1000 mph now in military service, the problem 
of heat dispersion gets growing attention from Douglas engineers. 
Once called the heat barrier, science now uses a more accurate 
term, thermal thicket. The faster you fly through the earth’s atmos 
pheric blanket, the further into the thicket you get . . . 
At Mach 2, twice the speed of sound, a plane’s skin temperature can reach 275°F. 
At Mach 3 it leaps to 650°F, and at Mach 5 hardened steel wilts like lettuce . .. 
Douglas is attacking this heat problem on many fronts. Air cond 
tioners powerful enough to cool a theater were tested in the famous 
X-3 research plane seen at left. In current Douglas missiles, amazing 
advancements are being made in the design of heat-resisting mate 
rials and structures. This knowledge will speed the solution of the 
thermal thicket problem for piloted aircraft. 
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oblem . The Douglas Aero-rotor, an 
ers. instrument that blasts out high 
~urate velocity gas at temperatures 


» = upward of 3000 degrees Fahren- 
tom heit, helps in research for 
materials to withstand high tem- j 
peratures and jet velocity erosion. Depend on ys 


Other work now on the boards at ra 
Douglas ranges from designs for DOUGLAS 


the practical application of i . — 
atomic power to the complete ‘ Sirst tn. Aviation 
design and building of inter- _ ' ~ 


continental missiles — and even 
includes the engineering for a 
space platform first considered as 
early as 1946. 


275°F. 
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Supersonic Speed 


Demands 
Wej/ght Relief.... 


the use connectors 


up to in wiring by 


connector (41.49 of similar 


A-MP wire 
insulated the same 


has one West 


ask about (aupi 
TO BETTER WIRING 


AMP INCORPORATED 


General Office: Harrisburg, Pa. 


Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Utd., Toronto, 
Canada « Aircroft-Morine Products (G.B.) Lid., London, England « Societe AMP de 
France, Le Pre St. Gervais, Seine, France ¢« AMP—Holland N.V. ‘s-Hert ogenbosch, Holland 
Japanese Distributors: Oriental Terminal Products Co., Ltd., Tokyo, Japan 


© 1956, Aircraft-Marine Products, Inc. 
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Automatic decision-maker for management 


Operations Research employs electronic brain 
to reduce errors in human judgment 


A management decision-making 
tool that got its start during World 
War II for making military decisions is 
beginning to make its impress on to- 
day’s dynamic economy. 

It is Operations Research (OR)— 
a mathematical approach to manage- 
ment decisions. Its use by business men 
to prevent economic “fires” breaking 
out in their business is growing. 

Ways in which the new manage- 
ment technique is being put to work 
in three fields of business was disclosed 
at a recent Operations Research Sym- 
posium at the University of Penn- 
sylvania. 

The symposium, second of its 
kind ever held in the U.S., was co- 
sponsored by the IRE Professional 
Group on Engineering Management 
and the Society for Industrial and 
Applied Mathematics. 

Representatives of United Air- 
lines, Western Electric Co. and Gen- 
eral Electric Co. told how Operations 
Research is at work in their firms to 
take the guess work out of operations 
and to maintain leadership in their 
fields. 

However, as Dr. Gaylord P. 
Harnwell, president University of 
Pennsylvania, pointed out in his wel- 
coming speech to participants, although 
the use of mathematical methods in 
decision-making is uniquely suited to 
do the job there are bound to be some 
rough spots in its adoption. 

rhe state of OR in today’s busi- 
ness world was keynoted by Harnwell 
when he said that although the use of 
mathematical and electronic data proc- 


essing techniques for research are 
comi.g into their own, conditions of 
peac. unlike those of war, mean “con- 


vinc:g” is necessary to get OR into 
wide »read use. 

Language is perhaps better quali- 
fied o conceal thought than express 
it,” \‘arnwell said, and “it is uncon- 
genic to many people to make exact 
comp risons.” Nonetheless, he added, 
‘Tan. om (business) judgment should 
not allowed to run rampant in a 
dom: » where mathematical decisions 
are « ailable.” 


UAI and OR 
imary purpose of the sympo- 


sium vas to discuss a specific branch 
of O! —use of “mathematical models” 
in th. solution of management deci- 
si0n-making. However, in the case of 
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United Airlines, the application of OR 
was designed around a working proto- 
type system of men and materials. 

According to Winston C. Dalleck, 
staff superintendent of quality control, 
UAL, his company was one of the first 
to recognize the value of mathematical 
techniques in decision making. 

UAL’s OR uses what Dalleck calls 
analytical and Monte Carlo techniques 
for the manipulation of mathematical 
models. Working prototypes of aircraft 
maintenance service stations and pas- 
senger facilities have been used to 


by Henry P. Steier 


obtain data for manipulation of OR 
models. 

UAL uses an accounting model 
that looks backward, instead of a for- 
ward-looking purely mathematical 
model. In justification for this, Dalleck 
pointed out that management has a 
right to expect a tool to test new ideas. 
He said UAL selected “the biggest 
problem available” to run its test of 
OR. 

The problem is aircraft routing 
and its effect on maintenance opera- 
tions at service centers. After an initial 
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CURVES SHOWING RESULTS of Western Electric Co.’s Operations Research effort 
to determine optimum lot size for minimum cost of various products. Data are 
derived from mathematical models and reduced to easily understood curves for man- 
agement use. Note crossovers, low points of cost curves which do not always show 


minimum cost for maximum lot size. 
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Now Autonetics brings laboratory precision to the assembly line 


«--with quantity production of electro-mechanical brains, nerves and muscles 


Automatic flight control or guidance systems must 
operate as dependably as the human faculties they 
supplement. Compact enough for the sleek confines 
of a jet or missile . . . yet rugged enough for environ- 
mental phenomena that defy description . . . they 
must be machined and assembled with a precision 
as exact as diamond-cutting. To make just one is a 
technological triumph—but the need is for thousands. 

That’s why AUTONeTICS’ quantity production of 
these electro-mechanical stand-ins is a new mile- 
stone in American manufacturing. It has, in fact, 
meant turning production into an exact science... 
with techniques that rival those of an operating 
room ... with tools that synthesize and multiply the 
skills of the master craftsman. 

In a business where even a thumbprint could 
cause intolerable inaccuracies, mechanisms are 
assembled in special dust-free rooms...by tech- 
nicians as immaculate as surgeons, and with the 
MAN 


AUTOMATIC CONTROLS 


same scalpel sureness. Production tolerances have 
been reduced to millionths of an inch. 

Finally, these systems—on whose accuracy human 
lives and purposes will one day depend—must be 
tested by equipment more sensitive. and to standards 
more exacting. than the products themselves. 

Today AUTONETICS is one of the few companies 
in the world that can produce in quantity the electro- 
mechanical products it designs: autopilots. auto- 
navigators, armament controls, computers, and 
other complete systems for the military and industry. 

For detailed information—or for employment in 
this dynamic field—write: AuTonetics, Dept. A-72, 
12214 Lakewood Blvd., Downey, California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, 


INC. 


HAS NEVER BSBYVUILT BEFORE 
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survey, a UAL team assigned to the 
study found no satisfactory model 
service center was available from 
which to draw data for an OR effort. 

The team was made up of dis- 
patch managers, aerodynamic engi- 
neers, industrial engineers and Dalleck 
as Statistician and mathematician. 

The team quickly learned each 
service center has its peculiar problems 
that affect maintenance efficiency as it 
relates to aircraft routing and input- 
output time for servicing. 

What was done then was to col- 
lect data on manpower availability, 
trip arrival time, character of the main- 
tenance work, etc. from a_ selected 
model service station. 

Although mathematical model 
techniques using these data were tried, 
the decision was in favor of the Monte 
Carlo approach. With this approach, 
the data on operational conditions will 
be programmed in a large computer 
using random numbers for different 
conditions. 

Repeated variations of facility 
factors such as manpower availability, 
equipment, times of arrival, etc. will 
be run through the computer to experi- 
ment with all the expected variations 
and resulting possibilities likely to be 
encountered in operation of UAL’s 
maintenance system for its particular 
airline. 

Manufacturer of the computer to 
be used to handle the thousands of 
variables which will be used to manip- 
ulate the data reportedly has said the 
problem is one of the biggest it has 
encountered. 

Previously UAL researchers in- 
vestigated the use of analytical tech- 
niques on airline ticket counter prob- 
lems. Purpose was to determine the 
type of counters needed for different 
airline conditions. 

Counter characteristics related to 
peak customer activity, minimum cus- 


tomer activity, types of customers such 
as through-flight and exchange-flight 
types were analyzed. 


Dalleck said the results of this 
study. which used a Datamatic com- 
puter 'o manipulate the counter model 
situa\.ons, “surprised management.” 
Imp!-ation is that the results con- 
vince ‘ managment of OR’s value. 
Simp: fying OR use 

_ | se of mathematical models to 
“hit ray dirt” has been valuable in 


oper: ons of the Western Electric 


Co., cording to Robert E. Johnson. 
hnson is a member of WE’s 
econ nic and actuarial department. 


His soup is “finding ways of convert- 
ing . mplicated, frightening, mathe- 
matic | models to simple charts which 
will usable by those with psycho- 


logics blocks or aversion to mathe- 
matic: | equations.” 

ihe utility of these is great today, 
MARC} 11, 1957 
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Johnson said, “when management has 
some hot potatoes in the decision de- 
partment. High money rates, tight 
credit, profit squeezes and mounting 
competition are setting a great pre- 
mium on right decisions.” 

Despite monumental things done 
by engineers in improving machines, 
creating new products, creating new 
production systems, raising productiv- 
ity and the like, something has hap- 
pened, Johnson said. 

In the language of OR people 
“we have sub-optomized.” There is 
slippage between supplying units and 
using units of the “power transmission 
line.” 


In one OR area, Western Elec- 
tric has built mathematical models for 
determination of economic lot sizes of 
production. This involves picking the 
lot size where unit costs, variable and 
non-variable, are a minimum. 

One factor in this selection is 
inventory-carrying charges. They rise 
as the lot size increases. In a mathe- 
matical working model of this cost 
problem, a probability theory would 
be required as to tool life, lest the 
model develop an optimum working 
size that is impractically greater than 
the tools will produce. 

Applying the lot size mathe- 
matical model for one product, WE 
reports inventory reduction of 50% 
and set-up time cost reduction of over 
25%. These resulted in a total produc- 
tion cost saving of about 10% in addi- 
tion to the inventory savings. 

In another case, Johnson said, 
shop efficiency increased from 98% 
to 114% in less than a year. 


A mathematical model is ready 
for test early this year that involves the 
output of nearly 500 products in one 
of WE’s major plants. In this plant 
extensive use is made of common 
production facilities. 

Demand in this model is affected 
by public fad and whim. WE has 
developed a _servo-mechanism _tech- 
nique to make the model formula self- 
correcting for current demand fluctua- 
tions. Random numbers have been used 
to test the model, and WE is con- 
vinced it will operate with no chance 
of an “out of stock” condition or 
serious overstock conditions. 

Another problem involving prices 
and transportation costs for 400 WE 
products defied human manipulation 


and, in fact, Johnson said, “defies 
today’s largest electronic brain.” More 
than 10,000 variables need to be 


treated simultaneously. 

The only way out was to reduce 
the variables to 4,500. With this num- 
ber the IBM 650 computer brain can 
solve the problem within 7-8 hours. 
The IBM 705 could do it in less than 
one hour. 

As things stand at WE there are 
current mathematical model problems 
on which millions of dollars may be 
riding. Management is learning to rely 
on OR’s decisions. Problem is to con- 








mathemaicat 
but a 


vince management a 
model builder is no swami, 
scientist at work. 

A technique that OR people some- 
times use in analyzing problems for 
decision-making is the application of 
what they call the “game theory.” 

Basically this technique in its busi- 
ness sense uses primitive concepts of a 
game with players or individual de- 
cision-making units, goals, business 
strategies and pay-off figures. 

Strategies available to any player 
are determined by the rules of game 
given in terms of resources available, 
disposition of the resources and the 
limitations of the physical moves that 
can be made with any of the resources 
and information state of the players. 

Given any set of actions adopted 
by the players, it is possible to deduce 
the value to each player of the result- 
ant state of affairs. It is something like 
a chess game. Resources are the chess 
men whose disposition on a 64-square 
board is defined by the way they must 
be arranged prior to commencement of 


the play. 
In an industrial market with a 
few competing firms, the “game” 


would be defined by OR in terms of 
corporate resources, position and 
goals. This method stresses position of 
a firm as a whole in a market or com- 
petitive system. 

Use of the game theory in the 
three management areas of advertising, 
investment and pricing was described 
by Dr. Martin Shubik of the General 








Narco 


More narco radios are installed as 
standard equipment in new produc- 
tion business aircraft than any other 
type because narco buijids reliable, 
high-performance, thoroughly proven 
equipment for every requirement. 


Specify narco in your new plane 


Nalco 


NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 
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The world’s most experienced builder 
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The Boeing 707 jet prototype, photographed in flight over the Cascade Mountains (November, | 954) 


the jet airliner of tomorrow... 


There is only one American jet airliner now in the air—the Boeing 707. 


It has been flying more than two years. 
In the superb 707 you will cruise smoothly six miles high, 600 miles an hour. 


Eleven famous airlines* have chosen Boeing jets . . . for many reasons, 
including this: when deliveries begin in less than two years, the 707 will be 


the mee tested airliner ever to take to the skies. BOLE SA LS Flat 


Boeing leads in jetliners—because Boeing, back in 1952, had faith in 
the future of jet transportation, and began actual construction of 
America’s first jet transport. 
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LOOK 10 for CREATIVE ELECTRONICS 
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Something NEW iw AIRBORNE PLOTTERS 
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Another LORAL development for use in... 


THE LORAL GROUND TRACK PLOTTER provides an 


instantaneous and permanent record of the ground track 
of the aircraft. The position of a target relative to the @a ons 
present position of the aircraft may be automatically 


set into the unit. 








ORAL has consistently and successfully followed a forward looking 
progressive policy of creative development from problem recognition 
and functional requirement through research, development and pro- 
duction engineering. 

During the past decade LORAL has established a solid record of 
accomplishment in the development and production of complex pre-, 
cision electronic and electro-mechanical equipments. 


We welcome any opportunity to assist in your engineering 
problems. 





Amona rec @ The LORAL AIRBORNE @ The LORAL Automatic Short 
g ent . NAVIGATIONAL COMPUTER. A Range GROUND POSITION 


developments are: compact and accurate system INDICATOR—on 18 Ib. navige- 
dicates ground tional tt tomaticallh 


comp and i P v 
displacement of aircraft. indicating ground position. 
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Electric Co.’s Operations Research and 
Service Management Consulting staff. 

Shubik said. when firms bid for 
contracts it is often easy for manufac- 
turing, engineering and marketing de- 
partments to fail in maintaining the 
appropriate synchronization of their 
actions. 

He illustrated the importance of 
viewing these departmented operations 
as meshed parts of the same system. 
Taking a hypothetical case, Shubik sup- 
posed a firm that had to make a series 
of bids on various contracts so numer- 
ous that the firm has only enough man- 
ufacturing capacity to handle a limited 
percentage of orders. 

This fact, Shubik said, should 
completely change the strategy adopted 
by marketing. If they have a backlog 
of information on the types and prices 
of bids which have been previously 
successful, they may be in a position 
to draw up some crude probability esti- 
mates of obtaining an order. 

Curve plots of these estimates 
would show probability of obtaining 
an order as the price of the bid is 
raised. If the firm wishes to maximize 
its short-run revenue from the poten- 


tial orders, Shubik pointed out, the job 
of marketing would be to name prices 
in such a manner that the appropriate 
portion of potential business is lost by 
overbidding, whereas enough bids are 
successful to utilize full capacity. 

In a complete application of the 
game theory to OR for business use, 
handling of all the strategies in relation 
to their individual pay-offs would be 
determined mathematically and a 
choice made. 


The information state during the 
game is an important factor. In the 
chess analogy the players are always 
informed about the disposition of 
chessmen on both sides. 

In another form of chess called 
kriegspeil or double blind chess, the 
resources are the same but information 
conditions are different. 


Kriegspeil could serve as an anal- 
ogous situation to use of an intercon- 
tinental ballistic missile. Design of an 
ICBM might conceivably be frozen at 
a number of different stages of refine- 
ment determined by probability that a 
given design would do a given job for 
a given set of strategic situations. 

It may not be without significance 
that the game of kriegspeil is quite 
popular among personnel of the Ramo- 
Wooldridge Corp. 





Trees 


Transistorized computer weighs only 200 Ibs. 


Si 








TEST SUPERVISOR D. H. Drozd, Autonetics division North American Avia- 
tion, demonstrates use of extractor tools to remove plug-in circuit boards from 
new CP-266 Air Force computer developed by the company. 


A computer that weighs only 200 
pounds but has a working capacity of 
a computer that would fill an average 
size living-room has been delivered to 
the Air Force Rome Air Development 
Center. 

The all-transistor digital computer 
was designed by Autonetics division of 
North American Aviation. It is desig- 
nated CP-266. 

A built-in refrigeration system al- 
lows operation of the new computer in 
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an ambient temperature of up to 120°F. 
Printed wiring boards were used to 
construct the unit and are mounted on 
hinged panels for easy access to com- 
ponents and wiring. 

Exact application of the computer 
to AF work has not been announced, 
but it will be used for data reduction in 
the field. For this reason particular at- 
tention was paid to design of a rugged 
package that occupies only 6 cu. ft. 


SAGE no panacea, 
designers agree 


Frequent suggestions that com- 
mon facilities such as the Air Force 
SAGE system be used to conduct both 
air traffic control and air defense often 
show a tendency to “oversimplify” a 
comparison of the two needs, and leads 
to unwarranted generalizations, ac- 
cording to two of the SAGE designers. 

In a paper given before the In- 
stitute of the Aeronautical Sciences 
meeting in New York, David R. Israel 
and Herbert Sherman said: “One 
widely used shibboleth suggests that the 
basic difference between the two sys- 
tems is that one attempts to bring 
aircraft together while the other at- 
tempts to keep them apart.” 


® Describing the essential similar- 
ities and differences between the two 
systems “in a more fundamental way.” 
the authors said air defense require- 
ments meant little consideration could 
be or was given to ATC needs in the 
SAGE design. 

The current operational design of 
SAGP’s radars, they said, will not ma- 
terially aid or assist ATC except to 
provide some supplementary data. 
SAGE operation does not require 
tracking of all aircraft of interest to 
ATC. 

One difference between ATC and 
air defense was characterized as being 
like that between chaos and order. In 
air defense data is refreshed on a scale 
of seconds and now ATC is done in 
minutes. Another difference is degree 
of control. In ATC, rules are set by 
agreement. In air defense the enemy is 
uncooperative and this means different 
radar scan techniques are needed. 


® The author suggested three sys- 
tena possibilities: 

eA new system, independent of 
SAGE, might use some of the mili- 
tary radars but different computers 
and centers. 

e Use of a common air defense- 
ATC system in which SAGE facilities 
are augmented to handle the increased 
ATC load. 

e Use of SAGE centers to execute 
air surveillance and tracking, but em- 
ploying separate computers at ATC 
control centers. 

Technical and economic limita- 
tions that formerly restricted considcra- 
tion of shared facilities between ATC 
and air defense are being removed, 
the authors said. Information irom 
three radars which normally fe« 
SAGE computer could now be rem 
by new techniques to the Idlewild ( en- 
ter for one-third the installation 
of a single new radar in New Yo! 

A pressing problem in the 
of transponder beaconry could ai! 
they said, because of future ina 
quacy of the current proposed sys' 
for use in a combined air defense-“ 
environment. The present system, |! 
predicted, has a “very limited ope 
tional life in the face of demands 
are likely to be made on it.” 
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Where am |? 


What is my course? 


How far to go? 


NEW PROVEN COURSE AND DISTANCE COMPUTING SYSTEM 
SOLVES YOUR NAVIGATION PROBLEM —F/Co’s ASN-7 


The flight-tested ASN-7 answers every navigational question the pilot can 
ask. Self-contained, automatic, this dead reckoning system is revolutionizing 
aerial navigation. In operation, the pilot sets in the latitude and longitude of 
his take-off point and of his destination, and the system guides him in — 
regardless of how his course changes, regardless of distance, and without 
air-ground or ground-air communication. Alternate destinations can be 


inserted and stored. 


This FICo system can be installed in any aircraft—from jet fighters to tankers, 
bomlers, transports and airliners. And it is in production now! It is smaller 
in sive and lighter in weight than any comparable navigation system now 
in ex stence, and offers extreme accuracy. The ASN-7 features automatic 
on and can be supplied with polar capabilities, automatic fix correc- 
ind automatic drift and ground speed. For additional information, 
to Airborne Equipment Department, Ford Instrument Co., on your 


ead 


£2 FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 
Beverly Hills, Calif. Dayton, Ohio 


ENG! 'EERS 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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FLIGHT INDICATOR of this system dis- 
plays ground track, required course, 
heading error, and distance to the 
destination. 


COMPUTER CONTROL feeds wind, 
variation, and destination data into 
the system. It displays present position, 
wind speed and direction, variation, 
and destination coordinates. 
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EASTERN 
AIR LINES 








selects ] 1/ /.4 DC-8 and 


Confirming Link leadership in commercial jet simulators, 
Eastern Air Lines has selected Link equipment to train flight 
crews for their DC-8 and Electra aircraft. 


Safety-minded and quality-conscious airline executives 
are continually studying the problem of flight training for 
tomorrow’s jet age, and most have chosen Link. 














ELECTRA simulators 








ROLLS-ROYCE 


are producing four types 


of gas turbines 


to meet the requirements of 


Civil Aviation 


AVON 


turbo jet 


CONWAY 
by-pass turbo jet 


DART 


propeller turbine 


TYNE 


propeller turbine 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND. 
Circle No. 21 on Reader Service Card. 





FIAT G 91 PROTOTYPE light ground attack fighter is 
rated as supersonic. Second prototype is nearly completed; 
27 of pre-series are to be built. 
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| AST OF 3,180 Douglas AD Skyraiders is shown leaving 
i¢ assembly line at the company’s El Segundo, Calif., 
vision. It was last prop-driven plane for plant. 


\TEST MODEL OF Douglas B-66 series is this new 
r Force light jet bomber, the RB-66C, an electronic 
connaissance aircraft. 





Jesign lteadership in oil control for 
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HIGH TEMPERATURE 


shaft sealing problems? 


...solve them 


with SIMPLEX 


High temperatures and high speeds call for a 
high degree of cooperation in shaft seal design. 


SIMPLEX offers this cooperation in design, 
backed by wide experience in solving similar 
problems for leading manufacturers of aircraft 
engines and auxiliaries. SIMPLEX products are 
supplied as original equipment in Allison, 
Pratt & Whitney, Wright and other leading 
aircraft engines. 


If the problem involves shaft seals or piston 
rings, whether for jet or reciprocating engines 
or components, call for the specialized help 
that SIMPLEX engineers can offer. Call, wire 
or write. 


Simplex Piston Ring Mfg. Co. 
12301 BENNINGTON AVENUE + CLEVELAND 11, OHIO 
75 N.E. 74th STREET * MIAMI 38, FLORIDA 


SIMPLEX 


HIGH SPEED SHAFT SEALS 
AND PISTON RINGS 











THE NOSE THAT KNOWS THE WEATHER 


..and makes possible a faster, more comfortable trip! 


That plastic “*nose”’ you see encloses 
the business end of RCA’s new 
weather avoidance radar (A VQ-50). 


Specially developed for use in air- 
craft where weight, space and 
power are at a premium, the 
AVQ-50 is the latest addition to 
the RCA weather radar family. 


It enables your pilot to pinpoint 
turbulent areas many miles ahead 


and choose a smooth path around 
them. In the words of a pilot, it 
makes it possible to do broken 
field running instead of long, tin 
wasting end runs. It is also good 
for ground-mapping. 


In the interest of timesaving ard 
more comfortable flying, you 
should investigate the AVQ-50 «s 
applied to your aircraft. 


RADIO CORPORATION of AMERICA 


Custom Aviation Equipment 11819 W. Olympic Bivd., Los Angeles, Cal. 
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another reason why 


JET-FAST “ENEMY” 
FOR GUIDED MISSILES 


Advanced versions of the Ryan jet-powered 
Firebee target drone—with increased speed and 
altitude performance—are in quantity produc- 
tion for the Armed Services. Developed for the 
Air Force, Navy and Army, the hard -to-hit, 
hard-to-destroy Firebee is providing a realistic 
yardstick for measuring and perfecting our 
nation’s missile defense system. 

A versatile “bird?’ the Firebee can be fitted 
with wing pods to carry additional fuel...a 
warhead . .. specialized photo or television equip- 
ment. With special reflective devices, it presents 


a realistic radar image of full-scale “enemy” 
aircraft. 

Launched from the air, the Firebee is elec- 
tronically controlled from air or ground for 
flights of over 150 miles radius. When its mission 
is completed, the Firebee is flown “home” and 
its automatic parachute floats it gently to earth 
or sea so it can be recovered and flown over and 
over again. 

Firebees are in operational use by the Air 
Force (Q-2A) and the Navy (KDA-1) and 
Model XM21 has been supplied to the Army. 


Engineers will find a challenging future with outstanding opportunities at Ryan 


BUILDING AVIATION PROGRESS SINCE 1922 }) 
Aircraft + Power Plants + Avionics f 
Ryan Aeronautical Company, San Diego, Calif. 
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When a USAF TM-61 Martin Matador leaps 
from its launcher, it has passed its point of no 


return. Its mission calls for a one-way trip to the 


target. The Matador must function perfectly if 


its mission is to be accomplished. There is no 


turning back for repairs. 


Fuel flow plays a vital part in sending the 
Matador to its objective. At the speed it travels 
even a momentary interruption could cause 
serious deviation in flight characteristics. Martin 
needed a filter to remove foreign material from 
the fuel. A filter that would function perfectly, 
yet be expendable, light in weight, resistant to 
corrosion. The filter had to have a minimum shelf 
life of two years. They came to Purolator for a 
special design. 


The Purolator filter designed for use in the 
Matador filters down to 5-10 microns at a flow 
rate of 18 GPM. It can be connected directly to 
auxiliary fuel tanks outside the missile so that 
fuel on board is not consumed during pre-flight 
calibration operations. Its construction is re- 
sistant to corrosion, has the required shelf life, 
yet it is lightweight and expendable. A perfect 
example of Purolator’s ability to engineer and 
manufacture filters for special needs . . . no mat- 
ter how stringent the requirements are. 


FILTRATION FOR EVERY KNOWN FLUID 


PURQOLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
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The aeronautical division of Rob- 
ertshaw-Fulton Controls Co. has devel- 
oped a liquid-level switch that utilizes 
a radioactive material in the sensing 
element for the control of critically im- 
portant fuel levels in supersonic air- 
craft and missiles. 

The switch is designed to meet the 
need of the airframe industry for a 
fuel level control that will perform re- 
liably and accurately in conditions of 


extreme temperatures, vibration and 
shock, as well as with most missile 
fuels. 


In many missile operations, a fail- 
ure in fuel-level determination at super- 
sonic speeds can alter a vehicle’s cen- 
ter of gravity sufficiently to send it off 
course or out of control. In other cases, 
a failure may quickly burn out the 
powerplant of a rocket-powered air- 
craft or missile. 

Said to be smaller, lighter and 
more durable than any similar device, 
the Robertshaw-Fulton switch consists 
of a pencil-size sensing probe contain- 
ing a hermetically sealed beta source 
(high-speed electrons) and a beta de- 
tector (Geiger-Mueller tube) that is 
mounted inside the fuel container. 

The beta source and detector are 
separated by a small cavity into which 
the liquid may flow. When no liquid is 
present, radioactive particles pass from 
the beta source to the detector tube. 
When liquid enters the cavity, however, 
it absorbs the radioactive particles, thus 
reducing the radiation level at the de- 


tector 





Liquid-level switch uses radioactive material. 





The liquid level switch operates on 
28 volts dc, at .0S amps. The double- 
pole, double-throw relay will switch a 
2-amp. load. Signal response time is 


approximately 1/20th sec. and accu- 
racy + 1/10” whether the liquid is 
rising or falling. 

The unit operates successfully un- 
der conditions of vibration and shock 
of 15 Gs up to 2,000 cycles per sec. 
and under ambient temperatures rang- 
ing from —10° to 125°F. The ’%” x 
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The change in radiation is con- 
verted to an electrical signal that is 
amplified by a transistorized circuit 
which, in turn, actuates a relay. The 
relay is used to switch on warning 
lamps, valves or servo motors that can 
instantly start correcting fuel distribu- 
tion throughout a plane or missile. 


4%” probe is fabricated of anodized 


aluminum, weighs 2 oz. and is designed 
to fit a standard AND fitting in accord- 
ance with MIL-S-7742. 

The transistorized amplifier meas- 
ures 3 3/34” x 2 5/16” x 
weighs 7 oz. 

Circle No. 99 on Reader Service Card. 
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Min ature gear head motor 


\ miniature gear head motor has 
beer Jeveloped by Western Gear Corp. 
Spec fications are 115 volts dc + § 
voli: de. Output speed is 12.5 rpm + 
25°. Gear drain is 100 ma. 

he de motor is designed for in- 
term tent duty and is reversible. The 
mo conforms to military specifica- 
tion. MIL-M-8609 (ASG) and missile 
pur. ase description MPD-401. 


le No. 29 on Reader Service Card. 
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Steel locknuts 
Lightweight steel locknuts for air- 


craft developed by Standard Pressed 
Steel Co. incorporate a design said to 
save as much as 43% in weight com- 
pared to conventional locknuts 
Cadmium-plated to resist corro- 
sion, they feature one-piece design and 
full wrenching area, and are intended 
for applications up to 550°F. Available 
in 10-32 and 1/4-28 sizes. 
Circle No. 70 on Reader Service Card. 








Electronics assembly vise 


A snap-in vise for holding printed 
circuit and terminal boards during as- 
sembly is manufactured by Western 
Electronic Products Co. 

The vise can be adjusted for a 
particular board size. Spring loaded 
jaws permit easy insertion and re- 
moval. The vise is mounted on a swivel 
for convenient positioning. Boards up 
to more than 24” long and 1” to 6” 
in width may be held. 

Circle No. 58 on Reader Service Card. 
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All-metal mounting 

Robinson Aviation, Inc. is pro- 
ducing a_ center-of-gravity all-metal 
mounting system for a pressure ratio 
transmitter unit developed by Minne- 
apolis-Honeywell for airborne applica- 
tions. 

Model 1323 Met-L-Flex mounting 
incorporates pressure and _ electrical 
connectors as part of the supporting 
structure of the mounting and, in 
effect, combines equipment and mount- 
ing into an integral package. 

Natural frequency of the unit is 
between 6 and 11 cycles per sec., while 
the amount of vibration isolation pro- 
vided is approximately 90% at 40 cps. 

Circle No. 65 on Reader Service Card. 


Pressurization pump 

A pressurization pump weighing 
6.5 lbs., with motor, manufactured by 
The Cornelius Co., delivers free air at 
1,728 cu. in. per min. at 25 psi dis- 
charge at sea level. 

Designated Model 283 Series, the 
pump may be used for radar pressur- 
ization, air-pressurized water systems, 
fluid system pressurizing and de-icer 
boot system pressurizing. 

Diaphragm construction eliminates 
pistons and cylinders. 

The unit is provided with ac or dc 
motor drive and as a “kit” with any 
combination of the following: gauge or 
absolute-pressure switch, relief valve or 
combination vacuum-pressure relief 
valve, check valve and chemical dehy- 
drator. Air entering the pump is fil- 
tered. Literature is available. 

Circle No. 61 on Reader Service Card. 


Self-sealing anchor nut 

The Kaylock Division of The Kay- 
nar Co. has introduced a fuel-resistant, 
self-sealing floating anchor nut in- 
tended principally for use in fuel tanks. 

Kaylock’s new anchor nut has also 
been designed for pressurized cabins, 
cockpits and other areas where positive 
sealing against gases and liquids is re- 
quired. 

Designated Part No. F1968, the 
nut contains an integrally molded rub- 
ber seal. This eliminates the inconveni- 
ence and uncertainty of using sealing 
compounds to accomplish the same 
purpose. 

The Kaylock nut assures a tight, 
continuous seal against gas and liquid 
pressures normally encountered in air- 
craft applications (—14 to 50 psi). 

The nut element floats indepen- 
dently of the seal, to accommodate 
mis-alignment in assemblies. The seal- 
ing element, made of rubber, is resist- 
ant to aircraft fuels, oil, salt water and 
most organic solvents. 

Circle No. 66 on Reader Service Card. 





"of highest precision 
: for 
" INSTRUMENTS 
_ MISSILES — 

_ ROCKETS 


- 


4 


Specializing in ; 


COMFORTABLE 
TO WEAR! 
ECONOMICALLY 
PRICED! 


ENT 


NG EQUIPME 


FOR CREW . . . No.114000 Nasal type 
mask. Constant flow, rebreathing mask 
plastic nose piece; latex rubber bag 
Perfect air flow from nose piece to bog 
provides free, easy breathing. Needs 
no microphonic connections. Cool and 
comfortable to use, and priced at only 
$8.25 ea. F.O.B. Kansas City. 


-SUPER. 


“SERVICE” 
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the production of | | _ 
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ances since 1908 — Send | 
your drawings for quota- 
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DISPOSABLE, PLASTIC MASKS FOr 
PASSENGERS . . . No. 114011. Giv 
comfort and appearance that passeng: 
want and expect. Gives you a mask t! 
requires no time consuming assembly 
sterilizing after use. Considered tre 
most comfortable disposable mask 
the market today and priced at or 
$1.00 each. (Individually packed.) F.O 
Kansas City. 
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Aeroquip Teflon Hose on the F-102A 


ONLY AEROQUIP 666 
TEFLON* HOSE and REUSABLE 
“super gem’’ FITTINGS are 


used for PNEUMATIC LINES 


This pneumatic actuating cylinder in the supersonic F-102A, all-weather jet interceptor, is shown with Aeroquip 666000 Hose Assemblies attached. 


On Convair's fast new F-102A jet inter- 
ceptor, now in quantity production, Aeroquip 
666 Tefion Hose with “saper gem” Fittings 
are used for pneumatic lines. Made to the 
highest quality standards in the industry, 
Aeroquip Teflon Hose Lines assure dependable 
2»erformance— always. 

Aeroquip “super gem Fittings for 
eflon Hose are detachable and reusable. 
hey grip the reinforcing braid of the hose 
vithout harmful compression of the Teflon inner 


tube. This important design feature prevents 
leaks due to cold flow characteristics of Teflon. 


Aeroquip 666 Teflon Hose and “super 
gem” Fittings simplify problems of production 
changes, engineering mock-ups, and greatly 
facilitate field maintenance. Hose and fittings 
can be hand assembled with bench tools. 


Write today for Bulletin AEB-13 giving 
full engineering information on Aeroquip 666 
Teflon Hose and “super geme”’ Fittings. 


*DuPont trade name for tetrafivoroethylene resin. ““saper @eme”” is an Aeroquip Trademark. 








\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD—AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


MARC! 11, 1957 Circle No. 11 on Reader Service Card. 
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of Collins midget-sizec 
giant performer 


Collins new 17L-8 pint-sized transmitter will be wanted by anyone with an aircraft — airlines 
business aircraft, or private plane. Provides excellent regular or standby transmitter service 
and Collins high reliability and extra service performance. 90 crystal controlled channe 
— 118 to 126.9 mc and 3 watts into a 52 ohm antenna. In a 3” instrument case sligh 

over 8” long. All controls front panel. Separate 427A-1 transistorized modulator-powe 
supply is only 7”x414”x3'4” and mounts anywhere without shockmounts. Total weight 


pounds. For DC only. 
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Ratio plotter 

An automatic and _ continuous 
plotter developed by Imsco Division, 
Barry Controls Inc. accepts two ac 
varying voltages from two transducers 
and plots a curve on the ratio between 
the two. 

The units can handle outputs 
representing stresses, loads, flow rates, 
displacements, accelerations, pressures, 
etc. 

A range of four settings permits 
plotting of ratios of 0-.2, 0-1, 0-10 and 
0-100. Ranges for the ratio denomina- 
tors are 0-20, 0-50, 0-100, 0-200, 
0-500 millivolts and 0-1, 0-2, 0-5, and 
0-10 volts. 

Frequency response is +2% 
from 5-2,000 cps and +24%2% from 
2,000-4,000 cps. Chart speed is vari- 
able from 6-960 inches per hour. 
Circle No. 50 on Reader Service Card. 
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Beec ‘craft radome 

radome for Beechcraft D-18 
and | -18 aircraft has been developed 
by C,amberlain Aviation Corp. De- 
signe. for use with weather avoidance 
radar the radome is made of molded 
fiberg ass in “sandwich” construction. 

ie unit is available in kit form 

with |] installation parts. No struc- 
tural »odification of the aircraft is re- 
quire. The radome was planned for 
locati n of radar components in the 
Nose  »mpartment. It is hinged for ac- 
cess t the compartment. 

Ci: le Ne. 51 on Reader Service Card. 
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Tank filler cap 


A new aircraft tank filler cap, 
Model FC-3500, has been announced 
by Gabb Special Products, Inc. The 
cap is not limited to aircraft uses but 
can be used wherever pressure sealing 
is required. 

The self-contained unit may be 
opened and closed by a lever action 
that automatically relieves any pressure 
in the tank before the cap is unlocked. 
A 35-degree turn removes the cap. 
Quick maintenance with standard O- 
rings is possible. Cap sizes are 1.5, 2.3 
and 3.82-in. openings. 


Circle No. 30 on Reader Service Card. 










All-plastic rocket 
Haveg Industries, Inc. 


has pro- 
duced an experimental all-plastic 9- 


foot rocket molded from asbestos- 
filled phenolic resin. 

When machined and polished, the 
plastic surface has an extremely iow 
coefficient of friction so that mini- 
mum heating occurs. The rocket is said 
to perform satisfactorily in the 8,000- 
10,000°F range. 

Radome and firing tube were 
molded and threaded to demonstrate 
ease of accurate machining. The rocket 
can be assembled or disassembled by 
one person without tools. 

Circle No. 67 on Reader Service Card. 
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M.C. MANUFACTURING CO. 
118 INDIANWOOD ROAD 
LAKE ORION, MICHIGAN 


West Coast Offite: 716 Wilshire Blvd. 
Santa Monica, Calif. 


Representatives: 

D. & O. ENGINEERING CO. 
P.O. Box 3107; Wichita, Kansas 
L. YOUNGS 
7520 12th., N.E., Seattle 15, Wash. 
FC. MINCH 
1132 Donson Drive, Dayton 10, Ohio 
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.. flight 
tested 
millions 
of miles 





Flight tested by millions of rugged air miles flown by the finest commercial 
and military aircraft. Pastushin Fluid-Tight Rivets automatically seal them- 
selves when they are driven, without the use of conventional sealants. 
Sealing is accomplished by the use of a soft aluminum sleeve which 
extrudes into any wall cavity as the rivet is being driven. 
Pastushin Rivets are available for immediate delivery—Here is just a 
partial list of users: 
AMERICAN AIRLINES, INC. NORTHEAST AIRLINES, INC. 
BRANIFF AIRWAYS, INC. PAN AM WORLD AIRWAYS, INC. 
CALIFORNIA EASTERN AVIATION, INC. SABENA BELGIAN WORLD AIRLINES 
CANADIAN PACIFIC AIRLINES, LTD, SCANDINAVIAN AIRLINES SYSTEM 
CAPITAL AIRLINES, INC. SLICK AIRWAYS, INC. 
DELTA AIR LINES TRANS-CANADA AIR LINES 
EASTERN AIR LINES, INC. TRANSOCEAN AIRLINES 
PACIFIC SOUTHWEST AIRLINES UNITED AIR LINES, INC. 
JAPAN AIR LINES WESTERN AIR LINES, INC. 
KLM ROYAL DUTCH AIRLINES USAF INSTALLATIONS 
NATIONAL AIRLINES, INC. USNAS INSTALLATIONS 


Pastushin Fluid-Tight Jacketed Rivets are 
available for use with automatic machines and 
for installation where hand-driven equipment 
is required. Both types give absolute Fluid- 
Tight construction. The Pastushin Repair Kit is 
available for field applications. Ask for Bulletin 
PA-3, which gives full instructions for its use. 


Write for Slug Rivet catalog PI-5 and No. PA-3 
for details on the Pastushin Repair Kit. 


PASTUSHEN INDUSTRIES, INC. 


5651 WEST CENTURY BOULEVARD, LOS ANGELES, CALIFORNIA 
Affiliate Companies 

















PASTUSHIN AVIATION CORP., ,| HAWAIIAN AIRMOTIVE, LTD., 


Los Angeles, California Honolulu, Hawaii 


DEVELOPERS AND MANUFACTURERS OF AIRCRAFT FASTENERS 
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Hydraulic check valve 


Tactair Division of Aircraft Prod- 
ucts Corp. has introduced an aluminum 
alloy check valve for 3,000 psi service 
that is said to be 55% lighter than con- 
ventional steel check valves. 

Approved as MS 28890-8, the 
valve is one of seven sizes in the new 
Tactair Series 1800, a heavy-duty line 
of cone-type check valves. Rated flow 
capacity is from 1.2 to 29 gpm and 
ambient temperature range is from 
—65° to 160°F. 

Four sizes of the Series 1800 
valves are made of high-strength alu- 
minum alloy. Three other sizes are 
made of steel. 

Circle No. 64 on Reader Service Card. 


Aircraft motor 

A 5,500 rpm, 8-pole induction- 
type motor for airborne fan, pump and 
actuator applications is being produced 
by the Aircraft Division of U. S. Elec- 
trical Motors, Inc. 

The motor operates on a 3-phase, 
400-cycle, 200-volt alternating current 
and delivers ’2 hp continuously to 50,- 
000 ft. altitude. It weighs 4.5 Ibs 

Circle No. 62 on Reader Service Card. 


Subminiature relay 

Electronics division of Elgir Na 
tional Watch Co. has announced o high 
precision subminiature relay with both 
solder-lug and plug-in terminals 

The DPDT relay is designed 
operate up to 125°C with a contact 
rating of 2 amps at 28 volts de or 115 
volts ac. The relay will withstand 10 t 
80 cps at 0.06 maximum excursion and 
80 to 2,000 cps at 20G acceleration. 
Size is 1° x %” x %”. Weight B 
44 oz. 

Circle No. 57 on Reader Service Cord 
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The Liquid Oxygen Container, developed in Aro’s 
Cryogenics Laboratories, establishes a new standard 
for equipment of its type. The integral variable capaci- 
tance tank unit gives accurate liquid level indication 
under all service conditions when used in combination 
with a null-balanced Power Unit Indicator. The con- 
tainer can be quickly removed and re-installed, thereby 
allowing remote refilling away from the carrier deck 
or other congested areas. A Filler Valve qualified to 


MIl.-V-25469 is an integral part of the Container, and 


is easily accessible when refilling the Container aboard 


7 the :ircraft is desired. Burst pressure of the Container 
is in excess of 2,000 psi, and the entire assembly 


weihs only 10 Ibs. 
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igh Valving required for system operation 
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@ ...and a patented tube 


EFLON HOSE is the most reliable 

type of flexible line for continuous 
operating temperatures of —65° F to 
+450° F and for corrosive fluids .. . 
even nitric acid. 


The patented compound of Teflon 
used in Fluoroflex®-T hose makes it 
unique. This compound imparts high 
tensile and tear strength ... assures a 


leakproof seal at the coupling .. .. pro- 
vides thin wall tubing with proper 
flex life. With Fluoroflex-T hose, 
you’re sure of high integrity, aircraft 
quality lines. 

Resistoflex is the first and leading 
hose assembly manufacturer extrud- 
ing its own Teflon tubing and having 
full control of tube quality and entire 
hose assembly. Over 4 years success- 
ful flight service stand back of this 
original Teflon hose. Send for details. 


RESISTOFLEX CORPORATION, 
Roseland, N.J. Western Plant: 
Burbank, Calif. 


® DuPont trade mark. « ® Resistoflex trade mark. 


20th year of service to industry 


esistofle» 


Circle No. 13 on Reader Service Card. 
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BY MOONLIGHT! SLEEPY UONER WILD: 


VISION & " ‘RT 
VENISON HAL HENNING HAD A 











The new hangar—adjacent to 
an “Army Air Corps” relic from 
World War 1—was private fly- 
ing’s best. It covered 30,000 sq. 
ft., contained business avia- 
tion's top engine overhaul shop 
(lower photo). 








v Hangar 4 is but a part of 
C's 100,000 sq. ft. Engine 
on, home of America’s ~ 
t overhauls for private Fs 
n-rs and for airlines (lower 
SAC’s first, too, in the Jet 
e under Air Force and Navy 
cts (lower right). Private ; 
rline jets are next! 





Southwest = Airmotive Co. 


LOVE FIELD DALLAS 
DIVISIONS: KANSAS CITY, KANSAS / DENVER, COLORADO 


Circle No. 14 on Reader Service Card. 





NEW PRODUCTS 


High-pressure gauge 

Rochester Manufacturing Co. of 
California is now manufacturing the 
Lindsay high-pressure gauge for air- 
craft, missiles and missile launchers. 
This company is a wholly-owned sub- 
sidiary of Rochester Manufacturing 
Co., Rochester, N. Y. 

Gauge will withstand high over- 
load pressures as great as twice the 
indicated scale reading and extreme 
vibration in the order of 5,000 cycles 
per sec. and high acceleration values 
up to 40 Gs. 

Circle No. 69 om Reader Service Card. 


Silver-zinc battery 
A silver-zinc battery based on a 
simplified fluid-transfer principle, de- 





veloped by the Frank R. Cook Co.’s 
Electrochemical Division, produces 28 
volts at 700 watts for two minutes. 
Other models yield voltage outputs up 
to 500 and current outputs to 1,000 
amps. 

The unit illustrated measures 
2 1/8” x 3 1/8” x 5”, weighs 1% Ibs. 
A double set of electrically-ignited gas 
generators produces ail of the pressure 
required. 

The battery is being used in mis- 
siles and in airborne equipment where 
an instantly available source of closely- 
related electric power is required. It 
operates at ambient temperatures be- 
tween —65° and 240°F. 

Circle No. 60 on Reader Service Card. 


Goniometer 

A goniometer for testing and ad- 
justing precision potentiometers, syn- 
chros and other rotary equipment is 
available from Electro-Mec Labora- 
tory, Inc. 

A precision engraved 4%”-di- 
ameter protractor is used with a ver- 
nier to read to one minute of arc. Ac- 
curacy of graduation is +15 seconds. 

The device provides a means of 
mounting the instrument under test and 
will accommodate six different diame- 
ters in the range of .750” to 2.875”. 
Shaft diameters from .078” to .250” 
can be accommodated. The unit meas- 
ures 8” x 10” x 9” and weighs 10 Ibs. 

Circle No. 59 on Reader Service Card. 
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WORLD’S PREMIER 
AIRPLANE FABRIC 


FLIGHTEX FABRICS, Lite 


93 Worth Street 


New York 13, N. Y 


Leading Manufacturers of Fabrics and Tapes for the Aircraft Industry 


Circle No. 40 on Reader Service Card. 











To the 
ENGINEER 
of high 
ability 


Through the 
efforts of engincers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields, 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products, 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 

. mechanical engineers 

.- mathematicians .. . specialists in 
engineering mechanics. . . electrical 
engineers. . . electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resume 
of your education and experience. 


Address Mr. G. D. Bradley 


.a:] 20-7) 1-136 8 CORPORATION 


9851 So. Sepulve:'+ Blvd. 
Los Angeles 45, Walif. 
DIVISIONS 
AiResearch Manufa: ‘uring, 
Los Angeles _ 
AiResearch Manufacturing, 
hoenix ‘ 
AiResearch In sstrial 
Rex — Aero Engi: eering 
Airsupply — Air ( ruisers 
AiResearch A viation 


Servic: 
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AiResearch 
Cabin Air 


Compressors 


Latest designs will soon appear on the most modern 
turbo-jet (unit shown) and turbo-prop air transports 


ibin air compressors by 
Research are turbo-driven, shaft- 
ven or hydraulically-driven. 
ey provide cabin airflows up to 
pounds per minute at 40,000 
t, with pressure ratios up to 4.3. 
eir dependability and durability 
e been service-proved by the 


THE 


Designers and manufacturers of aircraft systems and components: ReFrGERATION SYSTEMS + PNEYWATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 
F’ TCTRONIC COMPUTERS AND CONTROLS 


Caan MPRESSORS + TURBINE MOTORS 
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+ GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS 


most extensive experience in this 
field — 4000 of these units are now 
in operation. 

These compressors are integrated 
into complete air conditioning sys- 
tems. The utmost compatibility is 
assured, since AiResearch manu- 
factures every component and has 


, 


experience in every problem of 
interrelationship between compo- 
nents. We have assumed complete 
system responsibility in this field 
for many of America’s finest pres- 
ent and projected airliners. 

Whether your problem involves 
components or complete systems, 
we invite your inquiries. 

Outstanding opportunities for 
qualified engineers. Write for infor- 
mation. 


CORPORATION 
AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


Circle No. 15 on Reader Service Card. 
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NEW PRODUCTS 


Induction motors 

Electromotive Division of Task 
Corp. offers a new line of lightweight 
high-performance motors, said to pro- 
vide extremely low motor freight to 
power ratios, frequently lower than 1 
Ib. per hp. Model shown weighs 4.8 
Ibs., is rated at 6% hp, 24,000 rpm, 
3-phase, 208 volts, 400 cycle. 

Other design features include to- 
tally enclosed, explosion-proof con- 
struction, air cooling, environment-free 
liquid cooling and long-life ball bear- 
ings. 
Motors are available in standard 
or custom models and for power out- 
puts from 10 watts to 1,000 hp. 

Circle No. 63 on Reader Service Card. 


Pressure switch 

A tiny pressure switch for pres- 
sure indication is available from the 
Aircraft Controls Co. Division, Gorn 
Electric Co., Inc. Designated the GPI- 
2000, the switch is mounted through 
the wall of a pressurized vessel. 

The bellows compression com- 
pletes a signal circuit when the pressure 
change in the vessel is at a prescribed 
value. The switch itself is grounded 
and the circuit completed through a 
pigtail. 

The unit will make and break a 








six to eight-volt resistive circuit, carry- 
ing up to 250 milliamps. It will op- 
erate satisfactorily even after being 
subjected to violent physical and en- 
vironmental shocks encountered in 
missile and aircraft applications. 

Circle No. 27 on Reader Service Card. 


Transceiver test set 


An electronic test instrument, the 
RT-500 transmitter-receiver test set, 
similar to an equivalent unit being used 
for military work is available from 
Trad Electronic Corp. 

The unit was designed to furnish 
all necessary performance measure- 
ments on transmitting and receiving 
equipment in the 190-kc to 400-mc 
range. Instrument consists of two rf 
signal generators and a multi-range 
20,000 ohm/volt de or 5000 ohm/ volt 
ac meter for monitoring transmitter 
performance. 

Circle No. 52 on Reader Service Card. 


Tefion hose assemblies 


Flex-O-Tube Division of Flexonics 
Corp. has introduced a line of Teflon 
hose assemblies constructed of smooth, 
extruded Teflon tube with stainless 
steel wire braided covering. 

The hose is designed to withstand 
working pressures up to 3,000 psi 
under certain temperatures and will 
withstand temperatures up to 500°F 
when working pressures are not above 
1,000 psi. 





Tefion retains its inherent high 
flexibility over a broad range of con- 
ditions, resisting chemicals, oils, and 
corrosives at elevated temperatures, 
This makes the hose ideal for handling 
chemical elements and compounds, 
gases and vapors, jet fuels and other 
substances that cause other hose ma- 
terials to deteriorate. 


Circle No. 68 on Reader Service Card. 


Dimpling machine 

The Lemert Engineering Co., Inc. 
has introduced a dimpling machine 
designed to keep pace with modem 
high-temperature alloys. It is being 
manufactured in a floor series, Model 
C-125, to handle not only the softer 
alloys but the new 17-7 PH and 15-7 
Mo. stainless steels as well as vanadium 
and manganese alloys of titanium. 


The Airflex Camtrol method does 
not use heat as associated with ram 
type dimpling. It differs from cold 
performance in that it uses high- 
frequency impacts plus spinning to re- 
form delicate metal structures rapidly 
and yet by the minute radial stages to 
prevent shearing. 

Airflex “Cold Flow” combines 
these twin actions under precision con- 
trols for force of impact, blows per 
minute, dimpling time and die hold- 
down pressures to keep the operation 
within each alloy’s stress factor. 

Circle No. 26 on Reader Service Card. 











Cap’n Sharp says: 
“WAS YOUR COMPUTER 
DESIGNED FOR MERMAIDS?” 


Most “‘old style’? computers 
work best at sea level. 

But the modern Jeppesen R-2 
is different. The Jeppesen com- 
puter provides correct direct 
answers from sea level to 80,000 
ft., from“‘cub speed ’’to Mach 1.8. 
SIMPLE + EASILY yy 


fe - 


a) Cee & CO. 


¢ Flight Case + Air Route Guide 
« Computer ¢« Airway Manual 
STAPLETON AIRFIELD, DENVER 7, COLORADO 














MAKE LIFE EASIER 


ELECTRONIC CONTROLS 
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Shock and Vibration Control Systems 















VIBRATION CONTROL IS RELIABILITY CONTROL 
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Card. 
CHIP”’ Customers 
>o., Ine, 
machine 
- Demand “BLU Specialists 
, Model 
e softer 
nd 15-7 
a in Aircraft Landing Gear 
Od does 
ith ram 
m cold 
s high- MENaSC0 is justly proud to be closely associated with 
these great aircraft manufacturers. Their choice of 
nen to MENASCO Landing Gear reflects their conviction that 
they are the very best obtainable for all types of civil- 
ombines ian and military aircraft. MENAsco Landing Gear is 
ion con- adaptable to every kind of installation. 
ws per The preference for MENAsScO Landing Gear to per- 
ie hold- form the vital functions of takeoff and landing is 
porate based upon a number of reasons...the exclusive 
: Uniwelding process assures greater strength... 
MENASCO designs utilize the most effective applica- 
tion of high strength steels, aluminum and titanium for 


lighter weight and compactness. MENASCO assures re- 
liability and ruggedness through the highest standards 
of quality control and thorough operational testing. 








SPECIALISTS IN AIRCRAFT LANDING GEAR 


; fir | in development, quality, delivery and service. 


menasco manufacturing company 


TION BURBANK, CALIFORNIA e FORT WORTH, TEXAS 
VIA MARCH if, 1957 Circle No. 16 on Reader Service Card. 75 


















* Joclin Manufacturing Co. of- 
fers two new products, teflon-insulated 
connectors that are non-inflammable 
and a clamp, trade-named the Joclamp, 
that will withstand temperatures rang- 
ing from —300° to 500°F. 

The connectors are said to be ex- 
cellent for high-frequency coaxial serv- 
ice in radio, radar and other electronic 
equipment. The clamp is said to be im- 
pervious to hydraulic fluids, lubricating 
oils, corrosive fuels and solvents. 

Circle No. 95 on Reader Service Card. 


Oakite Products, Inc., has de- 
veloped a new non-foaming cleaner 
that removes inks, grease, e@ils and 
other heavy soils from aluminum. The 
material, Cleaner No. 164, is specially 
compounded to clean without foaming 
in agitated tanks. 

Circle No. 31 on Reader Service Card. 


Airtemp Division of Chrysler Cor- 
poration has unveiled a new mobile 
aircraft conditioner/heater unit for ter- 
minal use which combines a 25-ton 
refrigeration system and a 200,000 
BTU heating unit. The equipment is 
carried in a Dodge truck with a spe- 
cial Fruehauf body. 


Circle No. 32 on Reader Service Card. 








Auto-Air Industries, Inc. has de- 
veloped a plastic metering device that 
pumps and delivers exact quantities of 
epoxy and polyester resins and har- 
deners for various applications, includ- 
ing aircraft plastic tooling. Material is 
fed to the dispenser from drums or 
containers through hoses. 

Circle No. 72 on Reader Service Card. 


Arkwin Industries, Inc. offers a 
series of semi-automatic bleeder valves 
for such applications as bleeding air 
from filter housings and _ reservoirs, 
purging air during refueling of fuel 
tanks, handling corrosive liquids and 
for high points of hydraulic systems. 
Available in either aluminum or stain- 
less steel. 

Circle No. 73 on Reader Service Card. 


Aero Research Instrument Co. has 
introduced a total temperature probe, 
either boom- or strut-mounted, for use 
on missiles and operational aircraft. 
Available with a choice of resistance, 
thermistor, or thermocouple sensing 
elements. Literature available. 

Circle No. 74 on Reader Service Card. 


William Brand & Co. is producing 
a flat, multi-conductor cable, trade- 
named Turbo Ribbon Cable, said to be 
ideal for airframe and guided missile 
wiring. Color-coded conductors can be 
ripped apart and easily separated. 
Circle No. 90 on Reader Service Card. 





Kittell-Lacy, Imc. has developed 
test equipment for the generation of 
jet noise or its suppression. A typical 
simulator generates 151 db of noise in 
the range between 50 and 10,000 cycles 
per sec., through an opening approxi- 
mately 8” x 8”, into a free field con- 
dition. Sound source can be single sine 
wave or “white noise,” or any varia- 
tion between these two extremes. 

Circle No. 91 on Reader Service Card. 


The Russell Manufacturing Co, 
offers a woven material, trade-named 
Rusco, said to be resistant to tempera- 
tures ranging up to 2,000°F and there- 
fore especially adaptable to rocket and 
missile parts insulation. 

Circle No. 92 on Reader Service Card. 


William G. Smith’s “AN Aero 
Standard Selector” is a _ pocket-size 
drafting aid that eliminates the prob- 
lem of hunting for information on 
bolts and nuts. Based on the sliding 
card-insert principle, it contains all in- 
formation given in standards books, in- 
cluding dash numbers, tensile and shear 
strength, and operating instructions. 

Circle No. 93 on Reader Service Card. 


® Whitney Blake Co., Electronic 
Division has introduced a self-locking 
hold-down clamp for use on electronic 
instrument assemblies in aircraft, said 
to eliminate the need for safety wiring. 
Circle No. 71 on Reader Service Road. 








existing equipment in the field. 


Adding to the efficiency of this rack and panel connector 
is the performance-proven Bendix “‘clip-type” closed entry 


socket. 


Here, indeed, is another outstanding Bendix product that 
should be your first choice in rack and panel connectors. 


= SCINTILLA DIVISION of 
SIDNEY, NEW YORK 


Hulman Building, 120 W. Second St., Dayton 2, Ohio ¢@ 
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ANOTHER Pw. ACHIEVEMENT 


A resilient insert 
rack and panel connector 


Here is the new and improved Bendix Type SR rack and 
panel electrical connector with outstanding resistance to 
vibration. The low engagement force of this connector gives 
it a decided advantage over existing connectors of this type. 

Pressurization is easily accomplished. The resilient inserts 
press firmly against the shell wall holding the contacts in 
exact position. Insert patterns are available to mate with 



















Circle No. 17 on Reader Service Card. 











Insert ¢ Solid Shell Construction « Low Engageme"! 
@ Closed Entry Sockets Positive Contact Alignment 
Contacts — heavily gold plated « Cadmium Plate—clecr 
irridite finish ¢ Temperature range —67° to +250. * 
Easily Pressurized to Latest MIL Specifications. 






Condi” 


Export Sales and Service: Bendix International Division, 205 East 42nd St, New York 17, nN. Y. 


FACTORY BRANCH OFFICES: ; 
117 E. Providencia Ave., Burbank, Calif. ¢ Paterson Building, 18038 Mack Ave., Detroit 24, Mich. ¢ 545 Cedar Lane, Teaneck, N. J. © 5906 North Port Washington Rd., Milwaukee 


7, Wise. 


inwood Road, Dallas 19, Texas © Boeing’Field, Seattle 8, Washington © 1701 *K” Street, N.W., Washington © 0.¢ 
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A NEW STAR FOR ALL-WEATHER FIXES 


=== 


‘ian i ‘ 
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Now, the long-awaited aircraft loran, designed primarily to 
fill the needs of transoceanic flying and packaged for cockpit 
installation, is announced by EDO. Built specifically to meet 
airline requirements, this new lightweight unit is designed for 
instrument panel mounting, convenient to the pilot. 

It’s no longer necessary to pay a heavy weight penalty for 
the added safety and convenience of loran gear. Edo’s new 
set weighs only 26 pounds completely installed. 

Built to the highest electronic standards, the Edo Model 
345 gives quick, directly read time difference readings for 
iccurate plots in a matter of seconds. No calculation, no 
computations, no tables, no special training needed to oper- 
ite. As simple to use as any other pilot-operated radio 
navigation aid. 

A development of Edo’s years of research, design and 

oduction of dependable marine loran sets and other high 
rformance electronic equipment, the Model 345 contains 
¢ latest miniaturized circuitry. Its compact remote control 

console and clear, easily read 3-inch scope fit neatly into the 
tricted space of an airplane instrument panel. 

If you are interested in detailed specifications and operat- 
ing data, please write for particulars. 


The 








AIRBORNE LORAN 





Corporation 
College Point, Long Island, New York 






ie) 


For Cockpit 
Installation 


26 Pounds 
Total Weight 













Compact scope and command control designed 
for cockpit installation. 34-tube receiver (not 
shown) occupies % ATR rack. : 


FEATURES OF THE EDO MODEL 345 





—— 3-inch scope easily read even under bright 
light conditions. Does not require a special 
hood. Can be mounted directly in instrument 
panel, or other accessible spot. 

Pilot-operated command control gives directly 
read solution to problem. No calculations, no 
tables, no special training needed to operate. 








Loran receiver containing 34 tubes. Features 

low power consumption — only 175 watts, 

115 v 400 cycles; 25 watts, 24 v DC. 

—— No-drift signal assured by special oscillator 
control. 

—— Highly accurate voltage regulation for de- 

pendable operation. 





Complete fail-safe feature. 


BROCHURE AVAILABLE ON REQUEST 


a Trusted Line of Marine and Airborne Electronic Equipment 











THERE'S NO | 
SUBSTITUTE FOR 
DEPENDABILITY 


To be certain of receiving genuine 
factory parts for your Pratt & Whitney 
Aircraft engine, see a factory-author- 
ized distributor when you need engine 


maintenance or overhaul. 


These approved distributors, located 
conveniently in all parts of the country, 
keep comprehensive stocks of factory 
parts, and have the facilities, skilled 
personnel, and up-to-date P&WA in- 
structions to give you the best possible 
service. 


To insure the best performance from 
your Pratt & Whitney Aircraft engine, 
see these P&WA distributors: 


AIRWORK CORPORATION, 

Municipal Airport, Millville, N. J. 
Branches at: Newark Airport, N. J. 

814 N. Main St., College Park, Ga. 
5245 Northwest 36th St., Miami, Fia. 
5821 Seminary Rd., Baileys Crossroads, 
Alexandria, Va. 


WORTHWESTERN AERONAUTICAL COMPANY 
Holmen Field, St. Pavl, Minn. 

PACIFIC AIRMOTIVE CORPORATION 
Burbank, Calif. 

Branches at: Boeing Field, Seattle, Wash. 
Oakland International Airport, Calif. 
Stapleton Airfield, Denver, Colo. 
SOUTHWEST AIRMOTIVE COMPANY 

Leve Field, Dallas, Texas 


Pratt & Whitney 


€} Aircraft 


Division of United Aircraft Corporation 
East Hartford, Connecticut 





WEST COAST TALK | 


DOUGLAS and the Navy made a cere- 
mony of the last AD delivery the 
other day. Decided they were entitled 
to display a little sentiment over the 
termination of 12 years of continuous 
production of one of the finest air- 
planes the Navy ever had. This final 
AD-7 was also the last propeller plane 
for the Douglas-El Segundo division. 
All jets henceforth. “Now I understand 
how Henry Ford must have felt about 
the last Model T,” wistfully observed 
T. E. Springer, v. p. and gen. mgr. of 
the El Segundo division. 


One of United Air Lines’ New 
York-Los Angeles nonstops is desig- 
nated Flight 707. That’s a number we'll 
bet they change. 


Our nomination for the most spec- 
tacular management job of the year in 
this section—the transformation of Pa- 
cific Airmotive Corp. from deep in the 
red in fiscal 1955 to a fat $921,420 net 
profit in 1956. That’s the equivalent of 
$1.40 per share. The market price of 
the stock itself wasn’t much more than 
that when John W. Myers and B. Alli- 
son Gillies began calling the signals 
at PAC. 


Rumors persist that both the Boe- 
ing and Douglas small jets are farther 
away than ever. Big problems: engines, 
tight money. 


Budget shortages are rough on 
Douglas. First, the Navy terminated 
the El Segundo division’s FSD-1 be- 
cause of the lack of funds. Now the 
Air Force is talking of dropping the 
C-132 for the same reason. Douglas 
transferred some of its best people 
from Santa Monica when the Air 
Force ordered the big turboprop trans- 
port project shifted to Tulsa. They sold 
their homes, cut old ties and made vari- 
ous other personal sacrifices to make 
the move to Oklahoma and help on the 
aircraft Douglas expected to become a 
key unit in the logistics of the Air 
Force. Termination of the C-132 will 
mean they'll have to be uprooted again. 


They make their own rain out at 
North American Aviation. Some tests 
on operation of the F-100 in rain were 
scheduled. So they borrowed a tanker 
from the Air Force and filled it with 
water. Then they flew the F-100 
through the spray of water discharged 


Douglas, Navy in final salute to AD. 








Pacific Airmotive comeback. 


from the tanker. Very simple. Also 
safe. This way, they flew the rain tests 
on a bright, sunshiny day at El Centro, 
where there was little traffic and ceiling 
and visibility unlimited. 


Curtiss-Wright, which just opened 
a $4,000,000 engine overhaul facility in 
Burbank, is locating the test stands for 
engine runups in a remote location 20 
miles out in the country. It will be 
cheaper to transport the engines back 
and forth than to build sound sup- 
pressors capable of doing the job in 
this close-in area. 


Lockheed’s F-104 production will 
peak at a slightly later date and carry 
into 1959 as result of an Air Force 
slow-down on rate of production on 
the supersonic fighter. Overall quantity 
is unaffected. Slow-down will enable 
Lockheed to accomplish fixes for im- 
provements in the flashy performer. 


Republic’s F-105 is the latest air- 
plane said to have been stepped up to 
Mach 2 in a test flight at Edwards, but 
it is also said to have lost some alti- 
tude along the way so it wasn’t in 
straight and level flight . . . J. L. At 
wood, president of North American, 
told stockholders at the annual meeting 
that the F-107 is faster than the F8U, 
current holder of the official NAA 
speed record. 


Convair will use Scotchweld 
bonded integral wing fuel tanks to 
carry the 70,000 pounds of fuel in the 
880 jet airliner. Convair’s F-1!02As 
interceptors incorporate integral wing 
tanks sealed with Scotchweld thermo- 
setting structural adhesive. No fuel 
leaks have developed in more than 
two years of flight operation. 


“Jetstream Starliner,’” VA's 
name for its Lockheed Model 1649As, 
is proprietary and Lockheed’s name for 
the airplane will simply be “Star’ ner. 
They’re both good, but we stil! chink 
Lockheed’s original name of ‘>uper 
Star Constellation” was better be-ause 
it kept the Constellation identifi tion. 


California has 12% of the nation’s 
aircraft, and 12% of the pilots, but 
only 6% of the airports, and Clyde 
Barnett, state director of aeronutics, 
won’t be happy until the ratio is in line. 
Barney’s doing a good job in this post. 
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e alti- Vickers Flow Sensitive Pres- Vickers Thermal Operated Vickers 3000 psi Variable Vickers 3000 psi Constant Vickers Constant Speed Hy- 
nt i sure Regulator permits ram Relief Valves protect the Displacement Piston Type Displacement Piston Type draulic Motor drives t 
L. At- air turbine to generate needed primary and secondary hy- Pumps supply power to the Pump operated by ram air emergency alternator from 
>rican. hydraulic flow down to mini- draulic systems from over- primary and secondary hy- turbine supplies both emer- either the ram air turbine or 
a mum airspeed by regulating heating by automatically de- draulic systems on the Con- gency hydraulic and electric the secondary hydraulic 
ecting the pressure to that which pressurizing the circuit at a | vair F-102A Interceptor. power through the constant | system. 

F8U, the turbine can produce. preset temperature. speed motor driven alternator 

NAA in event of engine failure. 
-hweld 
ks to The Convair F-102A all-w bather supersonic stratospheric interceptor depends 

in the on Vickers Hydraulics for the following important functions: 
- @ Primary an@ secondary hydraulic systems 

w : . 
= @ Ram turbing operated emergency hydraulic system 
» fuel @ Emergency electrical system 

than The components shown here were selected by Convair for their outstanding 

dependability and the additional advantages they offer in superior performance. 

WA's Their technological advangement keeps pace with aircraft development. The 
49As, pumps are characterized by minimum heat rejection and highest overall effi- 
ne for ciency ... all units shown have small size and light weight. For further information, 
— ask nearest office listed below for Bulletins A-5200-D and A-5209. 

hin! 

uper VICKERS INCORPORATED 

ause DIVISION OF SPERRY RAND CORPORATION 

tion. ADMINISTRATIVE and ENGINEERING CENTER | EL SEGUNDO DIVISION + Engineering, Sales and Service 

2 Department 1502 e Detroit 32, Michigan 2160 E. Imperial Highway, El Segundo, California 

tions 

but District Aircraft Sales and Service Offices: Albertson, Long Island, N.Y., 882 Willis Ave. + Arlington, Texas, P. O. Box 213 

( ‘lyde Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C., 624-7 Wyatt Bidg. 
vustics, Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 

ti TELEGRAMS: Vickers WUX Detroit * TELETYPE “ROY” 1149 » CABLE: Videt % 

; line. OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., itd.—Great West Road, Brentford, Middx., England 30 
+ post. ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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AVIEN’S TTR’ keeps hot jets “hot”...and safe 


You may be able to plot a jet engine’s overheat limits 
accurately enough on paper . . . but what actually happens 
in flight? When is the serviceability range exceeded? When 
does overhaul... or replacement . . . become a must? The 
wrong answers can mean a lost engine, plane. . . and crew. 

Getting the right answers every time is the job of TTR 
. » » Avien’s Time-Temperature Recorder for jet engines. 
Providing both panel indication of operating temperature, 
plus a visual record of engine overheat time, it tells pilot 

. and ground crew . . . exactly when engines approach 
the dangerous “overdone” region. The result is improved 
flight safety at high thrust operation, plus simplified main- 
tenance and reduced aircraft down time. 

A product of Avien’s unsurpassed experience in design- 
ing and manufacturing engine temperature instrumenta- 


tion for high performance aircraft, the TTR system is 
equally applicable to turbo-jet and turbo-prop engines. 
Employing Avien’s servo-driven, self-balancing gaging 
design, it monitors critical temperatures within +0.5%, 
detects and logs as little as one second of overheat. De- 
signed to meet the specialized requirements of today’s . . . 
and tomorrow’s . . . aircraft, it can monitor a single tem- 
perature limit, a multiple group, or any range of engine 
temperatures. 

Now specified. by the USAF for all F86D “Sabrejets,” 
the TTR system brings to both military and commercial 
flight a precision tool for resolving the conflicting require- 
ments of high efficiency and maximum flight safety. Per- 
haps it can help you solve a tough engine temperature 
problem. For more information, write Sales Engineering 
Department. 


Typical TTR (Time-Temperature Recorder) 

for jet fighter records length of time engine has { ; eo 
exceeded any one, or any combination, 7 — V/ESV 
of five critical temperatures. Using existing = 


aircraft thermocouple harness, the system 

requires neither shielded leads nor special size SION INSTRUMENTS AND CONTR 
wiring. Flag in indicator warns pilot when 58-15 NORTHERN BOL 
overheat temperature has been reached. WOODSIDE 77. NEW 
Flag re-set is located in amplifer and is accessible 

only to ground crew. Overheat warning 


115v. Natasa 
400 cps. PANEL INDICATOR 


remains in “danger” position until engine has 
been inspected for possible turbine-wheel damage. 
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INTERNATIONAL AVIATION 


by Anthony Vandyk 


Break near on U.S., Mexico pact 


Can it really be that an airtrans- 
port agreement is about to be signed 
between the United States and Mexico? 
All indications are that a “break” in 
the situation is at hand. If this is so, 
passengers will have a choice of car- 
riers if they want to fly nonstop to 
Mexico City from New York or Los 
Angeles. 

At the moment, the only carriers 
providing nonstop service between 
New York and Mexico City and Los 
Angeles and the Mexican capital are 
Air France and Compania Mexicana 
de Aviacion (CMA), respectively. 

No U.S. carrier flies from the 
West Coast to Mexico City although 
Western Air Lines has held a CAB 


permit to operate the route for over 
ten years. On 


the route from New 





York to Mexico City, American Air- 
lines provides a service with several 
stops. The Mexicans have refused 
hitherto to let Western compete with 
CMA or to allow American to op- 
erate nonstop from New York to 
Mexico City. 

Communications between the 
southern U.S. and Mexico City are 
also in bad shape. The only carrier 
flying from Miami to Mexico City is 
Guest Aerovias Mexico while service 
from Houston to Mexico City is in 
the hands of Pan American World 
Airways. From Dallas/Ft. Worth and 
San Antonio, American Airlines has 
the monopoly. 

This unsatisfactory situation under 
which certain airlines monopolize cer- 
tain routes and no U.S. carrier is 


SNC A DU NORD’S GRIFFON 2 experimental delta prototype is reported to 
be .ipersonic. It will ultimately use mixed propulsion—a ramjet supplementing 


its “NECMA Atar turbojet. 


permitted to operate nonstop on the 
two most important routes seems likely 
to end for several reasons. 

One is that Californian interests 
have been putting the heat on the 
U.S. government to suspend or re- 
voke CMA’s Los Angeles terminal 
rights until Mexico grants reciprocal 
L.A.-Mexico City rights to a U.S. car- 
rier. The second reason is that CMA 
is about to receive a fleet of DC-7Cs 
which cannot be fully utilized unless 
the carrier is permitted to operate be- 
tween Mexico City and New York. 

It is, however, by no means cer- 
tain that CMA will be designated by 
the Mexican government to operate 
the New York route. Both Guest and 
Aeronaves de Mexico are making 
strong pitches to be given the route. 
Guest already serves the U.S. (Miami) 
and also operates to Windsor, Ontario, 
across the border from Detroit. Aero- 
naves, on the other hand has no 
present U.S. terminal although it op- 
erates to Tijuana across the border 
from San Diego. 

Aeronaves has contracted to buy 
three Bristol Britannias and recently 
started operating two Constellations on 
the Mexico City-Tijuana route supple- 
menting its Convair 340s and DC-4s. 

Aeronaves also seems to have 
formed a close association with the 
Bristol company by purchasing a 20% 
interest in Bristol. de Mexico. This is 
the engine overhaul facility established 
in Mexico City by the Bristol Aero- 
plane Co. of Canada, which itself is 
a subsidiary of the British Bristol 
Company. 

Bristol’s shops will start opera- 
tions in May and initially will over- 
haul ten engines a month for Aero- 
naves. The airline plans eventually to 
have all its engines overhauled by 
Bristol de Mexico. 








OAC plans to introduce Britannias 
on London-Tokyo route in June... 
LA! \s considering buying the Boeing 
/0 ). Total Italian state-backed credits 


ava le for commercial transport pur- 
cha by Italian airlines amount to $50 
mil . . . South African Airways will 
Start operations to Amsterdam in April 
. Czechoslovakia’s CSA will shortly 
exter its Prague-Berlin-Copenhagen serv- 
Ice Stockholm and Helsinki 


Qanixs Empire Airways expects tourist 
Class fares to be cut by 20% when it 
intro.uces Boeing 707s on the Sydney- 
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London route in 1959, according to chief 
executive Cedric Turner . . . British Euro- 
pean Airways’ 19 Elizabethans are to be 
offered for sale this summer. They are 
being replaced with Viscount 800s... . 
South African Airways will introduce two 
services a week between Johannesburg 
and London via the West Coast of Africa 
April 1. Three flights will be maintained 
over the traditional East Coast route... 
Aranya Airlines of Afghanistan is re- 
ported to be buying a small fleet of early- 
model Constellations to expand its inter- 
national operations . . . Ghana, the new 
West African nation, may have its own 
airline. Hunting-Clan, British independent, 
is interested in participating in the opera- 
tions of this carrier. 


Bristol has built six prototype BE25 
Orions to date and a seventh is currently 
being completed . . . Germany’s Heinkel 
company plans to devote about half of 
its resources to aviation work. Agreements 
have been signed with Turbomeca and 
Fokker for the production of spare parts 
and for overhaul work . .. Aerfer of 
Italy has designed a transport featuring 
two RR tyne turboprops in pods atop of 
the wing Imperial Chemical In- 
dustries, leading British titanium supplier, 
has reduced its raw metal price to a world 
low of $2.73 per Ib. Prices of wrought 
alloys and other products are cut by an 
average of 10%. 









ERCURY 
LUXURY 


American Airline’s famous Mercury service, formerly availab!e 

only on New York-Los Angeles nonstop flights, is now extended to include 
all the cities listed above. Mercury luxury means red carpet service 

at shipside, reserved seats, superb cuisine—all on the DC*’, 

world’s fastest airliner—and all at no extra fare. 
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TCA sets pace 


MONTREAL—It’s a safe bet that 
when_ turbine-powered automobiles 
come on the market the first pur- 
chaser will be Gordon R. McGregor, 
President of Trans-Canada Air Lines, 
provided that his director of engineer- 
ing, Jack Dyment, approves the model 
in question. 

This would be in line with the 
pattern set during the last few years 
which has made TCA probably the 
world’s most turbine-conscious airline. 
In fact, it doesn’t make such a claim 
because McGregor and his associates 
are modest men. They would be the 
last to boast that: 

® TCA was the first North Amer- 
ican airline to put a turbine transport 
(the Viscount) into scheduled service. 

® By “Americanizing” the Vis- 
count design and by adopting the air- 
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by Anthony Vandyk 


in turbine transport 


fitted with two Rolls-Royce Avons to 
meet the airline’s requirements but 
when this engine was not made avail- 
able by the British government and 
four Derwents were substituted TCA 
lost interest. 

The fuel consumption with four 
engines was too high for the available 
tankage and range became too small 
for the airline’s important Toronto- 
Winnipeg route sector. 

Nonetheless, TCA kept on pre- 
paring specifications and checking on 
available designs. In charge of these 
operations was Dyment, a man who 
knows what he wants and is not bash- 
ful about expressing his views. 

It was Dyment who was chiefly 
responsible for TCA’s decision to buy 
the Viscount and thus become the first 
North American operator to introduce 





THE VICKERS VANGUARD was selected for purchase as TCA’s medium-sized 
turbine transport after close examination of the DC-9, Electra and other com- 


petitive models. 


craft. TAC played a vital part in the 
aircraft’s successful sales history. 

*TCA was the first airline to 
ord.” the Rolls-Royce Conway bypass 
eng: e (for its DC-8 fleet). 

* It was the first airline outside 
the _'nited Kingdom to order the Vick- 
ers \ anguard. 

*It is likely to be the world’s 
first wajor airline to have an all-turbine 
fleet. it plans to eliminate all its piston 
eng! c-aircraft by mid-1961. 

_ ‘CA did not become turbine-con- 
Scio’; overnight. Ever since 1945 the 
air has been studying all turbine 
airc: ft designs. In fact it was in 1945 
that TCA produced a detailed speci- 
ficatin for a jet transport that resulted 
in th construction of the Avro-Canada 
102. This aircraft was to have been 
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turboprop equipment. He put the heat 
on Vickers to “Americanize” the Vis- 
count design. The British company, in 
fact, had to spend more engineering 
manhours on TCA’s modifications for 
the turboprop aircraft than it had on 
the entire design of the Viscount up 
to the time TCA entered the picture. 

After the decision to buy the Vis- 
count, TCA had to decide on its next 
long-range type. A study was made in- 
cluding the Douglas DC-8, Boeing 707, 
de Havilland Comet, Bristol Britannia 
and Vickers V.1000, together with de- 
veloped versions of the DC-7 (DC-7C) 
and the Lockheed L-1649 Super Con- 
stellation. Piston-engined aircraft were 
quickly eliminated because TCA had 
established a policy opposed to any 


further orders of non-turbine-powered 
aircraft. 

The plan was for TCA to be 
turbine-powered 100% by not later 
than 1961. So finally the DC-8 pow- 
ered by the Rolls-Royce Conway by- 
pass engine was selected and the order 
was announced last year. TCA was 
therefore committed from a long-range 
standpoint to the DC-8 jet and for 
short-range operations to the small 
Viscount. 

To fill the gap between the DC-8 
and the Viscount, the TCA planning 
staff, under Dyment’s direction, went 
into a lengthy study. Looking at the 
type of mileage of its various routes, 
between what it believed at the time 
the DC-8 could do economically and 
what the Viscount was capable of do- 
ing, TCA thought that the aircraft it 
wanted for this intermediate type of 
operation should be at its maximum 
efficiency or economy in about the 500 
miles range. Actually, the airline does 
not have many legs of 500 miles but 
the figure was an average of all sectors. 

When TCA started to make its 
study, the aircraft considered were: 
Convair 880, Douglas DC-9, Lockheed 
Electra (with both the Allison 501 
and the Rolls-Royce Tyne) Comet (3 
and 4), Bristol Britannia (with the 
Proteus and the BE-25 Orion), Vick- 
ers “Trimotor” (a proposal that in- 
volved three Conway engines grouped 
in the rear portion of the fuselage), 
Vickers Vanguard and Sud-Est Cara- 
velle. 

TCA did not include the Boeing 
727 because it already had looked at 
the bigger Boeing 707 and at that time 
Boeing hadn't really decided firmly to 
offer the 727. The smallest 707 would 
have been too big for the requirements 
of TCA for inter-city operation. 

There were a lot of angles to 
study. For instance, if the Convair 880 
seemed desirable it could do good serv- 
ice on different routes from those of, 
say, the Lockheed Electra. For ex- 
ample, the 880 has sufficient range to 
fly all operations in Canada west of 
Toronto. It could fly Toronto-Van- 
couver and Montreal to Calgary non- 
stop. 

Therefore, when TCA was con- 
sidering the 880 it had to take into 
account that purchase of the aircraft 
would mean fewer DC-8s would be 
required since the Convair could take 
care of all requirements west of Tor- 
onto. On the other hand, if an aircraft 
with shorter-range capability was 
taken, then DC-8s would have to be 
made available to operate the nonstop 
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Toronto-Vancouver run. So all the air- 
craft considered by TCA in the study 
were tq some extent interrelated. 


Dyment comments: “You can no 
longer analyze one aircraft and another 
aircraft and another aircraft, and com- 
pare them as straight aircraft on some 
ATA basis or something like that. You 
must integrate what you’re finding with 
your entire fleet because depending on 
the capabilities of the new aircraft, you 
determine the number of additional 
Viscounts or DC-8s that you might 
have to order. 

Also, for instance, in the case of 
the Vanguard, because of the big belly, 
the capabilities of carrying cargo in the 
belly would mean that TCA would be 
able to go two or three years longer 
before it would have to buy additional 
cargo area. So that would have to be 
taken into account in the overall plan- 
ning.” 

On the other hand when TCA was 
considering the DC-9, another factor 
entered the picture. Because of the sim- 
ilarity between the DC-8 and the DC-9 
it was estimated that the company 
would save $1-1.5 million in mainte- 
nance costs alone, because of the sim- 
ilarity between the two aircraft. 

TCA had a few of what Dyment 
calls “private little prejudices.” The air- 
line was anxious to get rid of propel- 
lers and reduction gearing. It consid- 
ered that if a purejet would do the job 
economically, so much the better. 


Furthermore, TCA realized that if 
it ordered turboprops there was always 
the probability someone would come 
along with something a little bit faster. 
By purchasing the DC-9, Convair 880 
or some other jet, TCA would have 
been virtually guaranteed that no one 
was likely to operate a competitive air- 
craft with any great speed advantage. 

TCA therefore liked the idea of 
buying a jet. In its initial studies, the 
DC-9 looked good. One advantage, 
TCA felt, was the background of 
Douglas. The airline had a very high 
regard for Douglas because of its un- 
rivaled experience as a_ transport 
builder. 

Although the DC-9 looked good 
initially, when TCA took into account 
its traffic density and traffic distribu- 
tion, the picture became entirely dif- 
ferent. Up to that time, the airline had 
been merely looking at the aircraft 
from the standpoints of the payload 
capacity and range characteristics. In 
these respects the DC-9 looked good. 

But when TCA analyzed its point- 
to-point traffic estimates for the future, 
it found the jet would not operate eco- 
nomically on really short runs; it would 
have to be backed up by many more 
Viscounts. This would have entailed up 
to 30 Viscount frequencies a day on 
certain routes—a tremendous handicap 
from a traffic-control point of view, 
from a re standpoint, and 
even from the public standpoint. 

TCA decided it would be much 
more desirable to have a bigger aircraft 
in service on the routes where the den- 
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FIRST OF TCA’s turbine transports is the Viscount, which has been in service for 
nearly two years. Ultimately the airline will have a fleet of almost 50 of these aircraft. 


sity of traffic is high. It all boiled down 
to the fact that when the volume of 
traffic on short ranges is considered, 
TCA wanted not an aircraft that would 
operate economically at 550 miles, but 
at 380 miles. The company found that 
50% of its traffic demand was below 
380-mile route sectors and 50% above. 

A look at a curve of cost against 
range and distance shows the cost 
curve increases very rapidly at short 
distances. This gradually increases 
more steeply as the short range is 
approached. Therefore, the cost of op- 
erating the average of the 50% below 
380 miles would be much higher than 
the average of the 50% above. This 
really meant that TCA needed aircraft 
to operate economically around 300- 
mile stages. 


As soon as TCA started to ex- 
amine possible aircraft that would 
carry large numbers of passengers for 
distances of only 300 to 380 miles, the 
jet went out of the picture. Down to 
700 miles the jet could do the job very 
well beating any other type of aircraft. 
Even for a 500-mile range it could do 
a very adequate job and could be quite 
competitive with all aircraft except one 
or two of the turboprops. 

But down in the neighborhood of 
below 380 or 300 miles there was no 
jet that would touch the better turbo- 
prop aircraft for economy. Therefore, 
TCA reluctantly returned to the tur- 
boprop for simple reasons of economy. 

Of all the turboprops the one that 
turned out to be the most economical 
was the Vickers Vanguard. That was 
for several major reasons. Firstly, the 
Lockheed Electra, notwithstanding the 
low guaranteed overhaul cost figures 
quoted by General Motors for the Alli- 
son engine, is still an expensive air- 
plane in that it is small. TCA believes 
that basically the bigger the airplane 
the cheaper it will be. And that’s where 
the Vanguard came in. 

The Electra, TCA’s studies 


showed, can take about 87 passengers 
while the Vanguard with 6-abreast 


seating accommodates 120. This makes 
a very large difference in direct operat- 
ing costs. 

The Vanguard had another fea- 
ture which was very attractive to TCA. 
On the airlines intercity runs now op- 
erated by Viscounts, by the time the 
full load of passengers and their bag- 
gage are put into the aircraft, there is 
no space left for mail. Quite often 
TCA has flights where mail is delayed 
because there is no room for it. This 
naturally does not please the Canadian 
postal authorities. When the mail 
reaches the airport they want it to go 
out on the very first flight. 

TCA can always get it out on the 
second flight but the postal people 
want it to go on the first flight every 
time. This is a handicap with a smaller 
aircraft but the very large “double bub- 
ble” fuselage of the Vanguard provides 
a special belly suitable for taking care 
of the mail problem. 


TCA has another observation in 
connection with intercity aircraft. It 
notes that the public does not like to 
travel between midnight and 7 in the 
morning. In other words for about 
eight hours of the day, the public trav- 
els only when it absolutely has to. Al- 
though these eight hours could be used 
for maintenance and overhaul work, 
TCA does not consider this good prac- 
tice because it has found there is a big 
reduction in efficiency among people 
working on the night shift. Therefore, 
TCA considers, to all intents and pur- 
poses, those eight hours are almost lost 
on intercity runs. 

If something can be done to ket 
the aircraft work during the time when 
people don’t want to travel, it is am 
excellent thing for the airline. And that 
is what the Vanguard’s big belly makes 
possible. It enables the operator to cal 
ry almost the entire payload of the aif- 
craft in the belly when no passengers 
are transported in the upper section of 
the “double-bubble.” The Vanguard 
has tremendous flexibility in enabling @ 
full payload to be carried either in the 
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belly or in the passenger cabin or in a 
combination of the two. 

By taking advantage of this fea- 
ture TCA can work the aircraft at 
night and thus get maximum utiliza- 
tion. As an example, the Vanguard can 
be flown across the continent at a bad 
hour, or between major cities in the 
eastern division carrying cargo, and 
then come back as passenger aircraft 
first thing in the morning. 

TCA, of course, has a specialized 
one-way freight problem. Unlike the 
U.S. where there are millions of peo- 
ple on the Pacific coast, millions on the 
Atlantic coast, millions in Chicago and 
millions in the Miami area with conse- 
quent good trade between them, in 
Canada things are different. Here all 
the millions are between Windsor and 
Quebec. Fruit may go out of the Okan- 
agan Valley in the west and nothing 
comes back. For Canada, and there- 
fore TCA, cargo is very directional. 
Therefore the Vanguard’s flexibility is 
of particular importance to TCA. 


During TCA’s studies the airline 
discovered that the DC-8 would oper- 
ate down to relatively very short 
ranges, very economically if it could be 
filled. So it became apparent that with 
the combination of the Viscount, Van- 
guard and DC-8, the DC-8 could move 
down into the Vanguard field as traffic 
builds up in the future. Furthermore, 
the Vanguard could move down into 
the Viscount field as traffic built up 
there. The three types of aircraft 
seemed to TCA to be very compatible 
with each other in doing the job. 

Of course, speedwise the Van- 
guard cannot compete with a DC-8 on 
a longer flight within Canada. How- 


ever, on such key routes as Toronto- 
Chicago or Toronto-New York it 
would be only about 15 minutes 


slower. TCA feels that in return for the 





selec 


MARCH i1, 1957 


FIRS: OF TCA’s jet fleet will be the Douglas DC-8. The Canadian airline has 
! the Rolls-Royce Conway to power its version of the Douglas transport. 


additional 15 minutes it will have a 
much cheaper operation than any one 
who is willing to try to put a DC-8 on 
the route and therefore will enable 
lower fares to be offered. 


In studying the relative merits of 
the Vanguard and the Electra TCA’s 
studies show clearly that the Electra is 
up to 40 mph faster. The airline con- 
siders that the Lockheed turboprop 
model would be a good aircraft for 
certain types of operation. In fact the 
entire TCA study revealed very clearly 
that no one type of aircraft should be 
described as better than any other. 
However, for TCA’s conditions, the 
Vanguard seemed better than the Elec- 
tra. For another carrier, TCA admits, 
the Electra might have the edge over 
the Vanguard. 


How about other aircraft that 
TCA has looked at? Like the Electra, 
the airline rates the DC-9 and Convair 
800 “very good airplanes.” The Britan- 
nia, TCA feels, has missed the boat 
from the timing standpoint. If it had 
been ready with most of the bugs out a 
year or two ago it would have sold in 
large quantities although it would not 
have been suitable for TCA’s require- 
ments. 

The Comet? Right at the begin- 
ning TCA felt that the de Havilland jet 
had certain deficiencies and therefore 
did not order it. Today it believes that 
the Comet 4 is basically too old a de- 
sign—its wing design is some ten years 
old. 

In the course of keeping a tab on 
new designs Dyment and his team are 
continuously visiting plants on both 
sides of the Atlantic. He believes that 
basically the British can produce trans- 
ports considerably more cheaply than 
can the US. 

The main reason for this is that 
the British industry does not tool up as 








elaborately as the American industry 
because until the Viscount it has not 
had any really big production runs for 
transport aircraft. As an operator, Dy- 
ment points out that all TCA is inter- 
ested in is the accuracy of the tooling 
to insure that there is interchangeabil- 
ity of components. 


“If the Vickers tooling, for in- 
stance, should fall apart before they 
produced more than 300 aircraft, we 
couldn’t care less,” he comments 
bluntly. “In the U.S. on the other 
hand, there is a tendency to insure that 
tools hold together for long production 
runs. These tools are more costly and 
in the end the customer pays. Most 
U.S. manufacturers also deal in big 
military orders so they are production- 
minded in a big way. Their entire or- 
ganization for handling drawings and 
making changes is very much more 
complicated than the British manufac- 
turers.” 


TCA estimates that it can make a 
change in a Vickers aircraft for about 
one third of the cost that would be in- 
volved in making the same change in 
an American aircraft. This is merely 
because the overhead involved and the 
paper work involved in making a 
change in Britain is less. 


Dyment thinks that U.S. firms in 
commercial operations are handicapped 
because of their military high-produc- 
tion thinking, which affects the civil 
side. In other words, a penalty is ex- 
acted if the purchaser wishes to make 
a change. The British, on the other 
hand, without big military contracts, 
have less difficulty in meeting the indi- 
vidual requirements of small custo- 
mers. 

TCA insists that its aircraft pro- 
curement policy is neither pro-British 
nor anti-American. Provided that Dy- 
ment gives the nod, it will buy any- 
where. 


Pacific Airmotive plans 
overhaul of jets 


Discussions concerning future 
J57 and J75 engine overhaul work are 
being conducted by Pacific Airmotive 
Corp. with several of the airlines that 
have ordered Boeing and Douglas jet 
transports. 

PAC plans installation of new jet 
engine test cells to be in operation by 
the. time the jet transports go into 
service. Stands will be at PAC’s Chino, 
Calif., facility rather than at Burbank 
where piston-engine test stands are 
located. 

Burbank presently has facilities to 
test J57 accessories but additions are 
required for complete jet-engine over- 
haul. PAC is the only private main- 
tenance facility on the West Coast 
already servicing JS7 and J75 engines 
More than 200 J57s and accessories 
have been handled over the past two 
years and half a dozen J75s have been 
serviced recently. All work was done 
at Burbank. 
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CAL to provide 
plush Chicago-L.A. 
aircoach service 


New “gimmicks” to promote sales 
and develop travel will be introduced 
by Continental Air Lines when it starts 
DC-7B “Continental Club Coach” 
service April 28 on its new Chicago- 
Denver-Los Angeles route. 

Among the innovations will be: 

Pre-flight selection of hot meals 
from “Country Club Chef” menus. 
There will be four meal choices, rang- 
ing in price from $1.25 to $2.50. 

Liquor service—the first time on 
a domestic coach. Drinks will sell for 
$1. Beer will also be available. 

A “stag smoker lounge” in the 
forward part of the plane, where men 
can smoke pipes and cigars. 

A five-seat observation lounge in 
the rear. 

Check-in 
flight hostess 
service. 

“Kid gloves” baggage handling. 

“Step saver” coach service from 
airport terminal to planeside at 
Chicago. 

CAL will begin service with two 
roundtrips daily, except Sunday. 
Kansas City will be added to the 
schedules in July. The company says 
it will be the first airline to offer an 
all-coach service for all secheduled 
flights on a major route. 

President Robert F. Six said CAL 
is “facing up to the fact that today’s 
coach service is far superior to yester- 
day’s deluxe service, that the bulk of 
the traveling public is choosing it.” 


counter greeting by 
to facilitate in-flight 


Meal Tickets and Liquor 


In connection with the meal 
service, all CAL city ticket offices will 
display color photographs of the hot 
dishes, as well as the menus, and will 
sell meal tickets. Coffee, tea and milk 
will be furnished free. Drinks avail- 
able for sale will include bourbon, 
scotc':, cocktails, beer and soft drinks. 


‘hen passengers check in at air- 
port counters, one of the two flight 
hoste ses will be on hand to meet them. 
She «ill answer questions about the 
servic: and if any of the passengers 
has special needs, the information will 
be riayed via walkie-talkie to the 
hoste:. on board the plane. 
ie “kid glove” baggage handling 
invol. s use of special carpet-covered 
carts Jesigned to hold luggage damage 
to a iinimum. 

t Chicago, after checking in at 
CAL airport ticket counter, pas- 
senge . will board a “step saver” coach 
that «ill transport them to the plane. 
The ¢ mpany’s gate will be some dist- 
ance irom the terminal at Midway 
Airpo::. The coaches will have “airline 
inter :s” and will be air-conditioned. 
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To load and unload passengers at 
Chicago, CAL will use canopied board- 
ing steps with gold anodized threads. 
In Los Angeles, Denver and Kansas 
City, passengers will walk over a gold- 
covered carpet and use the same type 
steps. 

All seats will be reserved on the 
84-place coaches. To take care of 
babies and small children, hostesses 
will have baby kits, disposable bas- 
sinets, bottle coolers and baby chairs. 


CAB members impressed 
with Fairchild F-27 


Fairchild Engine & Airplane Corp. 
has firm orders for more than 60 F-27 
turboprop transports, it was announced 
following a visit by CAB members to 
Hagerstown, Md. 

CAB said Board members were 
told that the company had the orders 
Feb. 15 or before. This was the date 
when the $50,000 price increase in 
the F-27 was to take effect. 

A Fairchild spokesman corrobor- 
ated the CAB statement but declined 
to give the exact number of aircraft 
on order. Last reported totals were 44 
firm orders and 29 options. The spokes- 
man said the number of aircraft on 
options remains at 29 despite the addi- 
tional firm orders. 

The CAB members returned from 
their visit to Fairchild with warm 
praise for the F-27. 

“We have seen in the F-27 an air- 
craft which has been thoroughly de- 
veloped. Deliveries to carriers are 
scheduled to begin in the next year. 
One advantage of it, from my obser- 
vation, will be its ability to get in and 
out of airports smaller than those 
which are now being used by aircraft 
of the F-27’s size and speed,” said 
Chairman James R. Durfee. 

The Board’s visit to Fairchild fol- 
lows similar ones to Boeing, Lockheed, 
Douglas and Convair last fall. A staff 
of 21 CAB personnel made the 
Hagerstown tour. 


RCAF chief reveals 
details of CF-105 


The first official information on 
Avro Canada’s CF-105, now named 
the Avro Arrow, has been given by 
Air Marshal Roy Slemon, RCAF 
Chief of Air Staff. He described the 
CF-105 as: three times as fast as the 
CF-100 (which would put the new 
delta-wing in the 1,600-mile-an-hour 
class); about 34 tons in weight; ceiling 
about 12 miles, attained in three to 
four minutes. 

The Chief of Air Staff added that 
the CF-105 would fly this year. The 
prototype CF-105s will be powered by 
Pratt & Whitney J75s, with the later 
production models getting the new 
Iroquois which Orenda Engines ex- 
pects to test-fly this year. 
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Lear’s ADF-12E is a phenomenally 
lightweight, compact, and inexpensive 
combination ADF system for executive 
planes—both single engine and “twins.” 


It combines: 


1. A radio range and communications 
receiver. 


2. A broadcast receiver. 


3. An automatic direction finder—on 
range, beacon, and broadcast stations. 


4. Power and modulation provisions to 
“drive” a Lear 12-channel VHF trans- 
mitter for standby or general use. 


Powered for both loudspeaker and head- 
phone operation, with continuous tuning 
on the three bands 190 to 440 kc; 420 to 
900 kc; and 850 to 1750 kc. 


10,000,000 logged flight hours behind 
Lear ADF design and manufacture 
assure the ADF-12E of even greater ac- 
curacy, smoother response, improved 
sensitivity, and unmatched reliability. 


ADF-12E TUNER—Particularly designed for ease of oper- 
ation. Featuring a sloping full reading dial, an opera- 
tional press-to-test button for making indicator-swing 
test, and continuous tuning through its three bands. 


AMPLIFIER — Compact, powerful, single-package unit 
designed for remote mounting. Contains power supply, 
amplification, and automatic control functions. Con- 
nects electrically, no flex shafting. 12 or 24 voit systems. 


ADF LOOP—Lear’s revolutionary Ferro-Dynamic® Loop 
is electrically driven, small, compact, and light in 
weight. Hermetically sealed with electrical error cor- 
rector for greater accuracy. 


AZIMUTH INDICATOR — Connects electrically—no flex 
shaft — thus, simplified installation. 


POWER OUTPUT: 3 watts max.; 1.2 watts undistorted. 
POWER USE: Max. 3.3 amps. at 28 v.; 5.7 amps. at 14 v. 
WEIGHT: Tuner, amplifier, loop, indicator—total 17.3 Ibs. 
TUNER DIMENSIONS: Leth 83%”; width 636”; hght 27%”. 


DUAL INSTALLATIONS of the Lear ADF-12E (for ‘‘run- 
ning fixes,”’ IFR use, maximum all-weather safety, etc.) 
weigh less and cost less than average single ADF 
installations. 

For complete details see your nearest Lear dealer or 
write directly to LearCal Division, 3171 South Bundy 
Drive, Santa Monica, California. 
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New planes, increased fares and 
a higher return on investment won't 
help the local service airline industry 
reduce or eliminate its subsidy needs 
unless the Civil Aeronautics Board re- 
moves some of the “artificial restric- 
tions” on the locals’ operations, C. A. 
Myhre, president of Frontier Airlines, 
has claimed. 

“Serious disagreement” with some 
of Myhre’s comments was immediately 
registered by Robert Peach, president 
of Mohawk Airlines, who said he be- 
lieves there are “many opportunities 
available today to further reduce .. . 
subsidy requirements other than term- 
inal-to-terminal route authority.” 

Myhre, in a speech before the 
Grand Junction, Colo., Chamber of 
Commerce, said the locals “require 
subsidy today primarily because they 
are required by Board order (not by 
traffic or economic reasons) to operate 
under such conditions and limitations 
that they cannot operate economically 


“There is only one solution and 
that is to treat us as if we were air- 
lines and to start relaxing the artificial 
restrictions . . . These restrictions are 
the heart of the problem—today we 
must stop every flight at every point 
on the route with minor exceptions. . . 


Three Specific Proposals 

“In order to get some action 
started, we have three specific pro- 
posals (I am using Frontier as an 
example; similar situations apply to all 
other local carriers): 

“1. After Frontier has provided 
two daily roundtrips to intermediate 
cities, allow us to operate without re- 
striction between any two cities where 
competitive air service is not avail- 
able . . . If the CAB were to take this 
action today with respect to only two 
segments on Frontier’s present system, 
our subsidy needs for the next year 
would be reduced by a minimum of 
over $700,000, or by nearly 30%. 

“2. The CAB should declare a 
moratorium on proceedings involving 
trunkline applications for service be- 
tween terminals served by Frontier. 
This would mean that while the Board 
is studying the problem of reducing 
subsidy, the potentially lucrative routes 
in the area . . . would not be awarded 
to an already prosperous trunk car- 
ea 

“3. The Board should institute an 
investigation to determine whether, 
after providing required local service, 
Frontier could operate without restric- 
tion between all cities it is authorized 
to serve...” 

CAB, he said, “appears to have 
had some difficulty with authorizing 
local carriers to serve profitable route 
segments. The Board's past policy has 
been to eliminate local carriers as ap- 
plicants from profitable route cases .. . 





Locals clash on what they need 


Indeed, it has been regularly suggested 
by the trunk carriers that the true or 
real distinction between a ‘local service’ 
and a ‘trunkline’ route is whether it 
can be profitably operated . . . 

“The thrust of my thesis is not 
that we abandon the service we were 
designed to perform, but rather that 
in addition, we be permitted to operate 
profitable routes, the profit from which 
can be used to offset the losses on the 
short-haul routes.” 


Calls CAB Estimate Low 


Myhre said CAB’s $29-million esti- 
mate of the local lines’ 1958 subsidy 
is low, and that, in his opinion, it may 
approach $40 million. Even after $24- 
million subsidy last year, the locals 
had a $660,000 operating loss, and 
after 10 years’ operation the industry 
had a $327,000 deficit in the earned 
surplus account. 

“We fear that unless we show 
progress toward reducing our subsidy 
requirements, the Congress may not 
indefinitely foot the bill; in a sense, 
therefore, I'm suggesting that the very 
existence of the local service airlines 
is at stake.” 

A “typical” local line represents 
a $500,000 investment, has annual 
revenue of about $3 million—which is 
$2 million less than its expenses— 
operates with 45% load factor, has 
average distance between stops of 85 
miles, and has costs per revenue ton- 
mile of $1.10, he said. 

Even if CAB should allow the 
locals a 12% return on investment in- 
stead of the present 8%, this typical 
carrier would realize only $20,000 
(4% of $500,000 investment), he 
added. Also, if fares were raised 6%, 
it would get only 6% of the available 
annual revenue of $3 million, pro- 
vided traffic didn’t drop off because of 
the increase. “Past experience indicates 
that a decrease would result. . .” 

Peach disagreed with Myhre’s use 
of a “typical” local line. “Each carrier 
must be viewed in the light of its 
route structure, area service and 
numerous other factors,” he said, add- 
ing that Mohawk’s experience indicates 
that an increase in its passenger fares 
today would not result in a traffic de- 
crease. 

Myhre also claimed that none of 
the three carriers that has tried newer 
airplanes (Mohawk, Allegheny and 
Southwest) has been able to reduce 
its subsidy needs. “The operating re- 
sults of the three carriers . . . operat- 
ing . . . Martins and Convairs demon- 
strates that the shortness of haul made 
necessary by certificate restrictions . . . 
results in significantly higher direct 
expense per ton-mile in two cases and 
virtually no improvement . . . in the 
third case. Furthermore, the deprecia- 
tion expense per ton-mile on the new 









equipment is so much higher than the 
comparable expense for DC-3 equip- 
ment that any operating efficiency is 
more than offset.” 


Convair vs. DC-3 Costs 


Peach, however, said Mohawk’s 
Convair equipment “has contributed 
more to indirect costs than has its 
DC-3 equipment. The increased direct 
costs, including depreciation . . ., has 
been more than offset by increased 
commercial revenues attracted by this 
equipment. Load factors on both Con- 
vair and DC-3 equipment have re- 
mained substantially identical with the 
highest load factor ever produced on 
the Mohawk system with DC-3 equip- 
ment only.” 

He said further that Mohawk 
doesn’t request a moratorium on trunk- 
line route proceedings in its area. Com- 
pany forecasts “do not indicate that 
its subsidy requirements will increase, 
but rather indicate reductions and 
gradual elimination of subsidy as the 
result of its re-equipment program... , 
recent route authorizations . . . and 
route applications involving new serv- 
ices and greater skip-stop authority 
between its terminals, now being heard 
by the Board in two area local service 
cases.” 

Myhre revealed that FAL has 
made an analysis of the costs and 
traffic characteristics for a five-year 
period for a number of local service 
lines and regional trunks. “We have 
computed statistically what everyone 
in the industry has taken as axiomatic: 
that unit costs sharply decline as load 
factor and length of haul increases .. . 


“Our study shows that if the 
average hop of our typical airline in- 
creased from 85 miles to 100 miles 
(and if . . . the volume of traffic re- 
mained constant), costs would decline 
by approximately $500,000. Moreover, 
if the average hop increased to 120 
miles, costs would decline by $1,- 
“The DC-3 can be operated at its 
maximum efficiency at hops of ap- 
proximately 125 miles; the Convair. . . 
achieves its maximum efficiency on 
hops of approximately 200 miles 
The problem has been, and is today, 
that no economies will result from 
operating a modern airplane on flights 
which are too short for even a DC-3.” 


Eastern Orders 


Electronic Simulators 


Eastern Air Lines has joined the 
growing list of carriers swinging t 
electronic flight simulators for pilot 
training in the jet age. 

EAL placed orders with Link 
Aviation, Inc. of Binghamton, N. Y. 
for two units—one for Douglas DC 
jets and another for Lockheed Electra 
turboprops it will operate. Delivery 
slated for early in 1959, several months 
before Eastern will receive its first jet 
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CAB extends deadline 


for flight-test rules 


CAB has extended until April 15 
he effective date of new flight-testing 
ules following a one-day shutdown of 
test flights on the West Coast Feb. 20. 

The new rules, which confine such 
testing to areas approved by CAA, 
went into effect on that day in the 
absence of agreement among aircraft 
manufacturers, CAA and _ military 


services as to where tests could be con- 
ducted. 






According to Washington CAA 
officials, only two requests had been 
received from industry during ten days 
of continuous meeting after adoption 
of the new rule by CAB Feb. 5. One 
sought approval for testing throughout 
the Fourth CAA region except where 
restricted by CAA; another asked for 
100 miles north and south of Los 
Angeles and eastward to the Colorado 
River. 


CAA officials said they were 
forced to deny both requests. When 
negotiations virtually came to a halt, 
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Engine test, wing work mark Electra progress 


POWERPLANTS FOR LOCKHEED Electra turboprop will be used for first time in 
flight with Aeroproducts 606 four-blade hollow steel prop in a Constellation flying 
laboratory. First of the engines—Allison 501 D-13—is lowered into position on the 
testbed (above). (Below)— Integrally-stiffened wing skin of Electra nears completion. 
Seciion measures 42 ft. long. Wing-span is 99 ft., fuselage length 1044 ft., maximum 


takeoff weight 113,000 Ibs. 
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Aircraft Industries Assn. asked CAB to 
act on the extended deadline and to 
reword the rule to place responsibility 
on CAA for designation of authorized 
test areas. 

Almost concurrent with the 
Board’s action, however, Air Materiel 
Command came up with a plan to be 
used by manufacturers for flight-testing 
of all aircraft under its jurisdiction. 
The AMC proposal, already approved 
by CAA, calls for two test areas— 
one extending seaward and another in- 
land. 


Inland area accepted tentatively 

The inland area, reportedly ex- 
tending into airspace now reserved by 
other military agencies, has been ac- 
cepted by CAA subject to clearance 
by AMC of its new assignment with 
other military activities. 

If adopted, the new area alloca- 
tion will eliminate the better part of 
some 23 small test areas spotted along 
the west coast. It also promises to 
eliminate a major objection by manu- 
facturers to the previous space re- 
strictions faced in testing newer, high- 
speed aircraft. 

Most troublesome problem faced 
in the past, according to CAA, is a 
requirement that calls for operation 
at cruise speed in straight flight for 
five minutes. This, CAA said, demands 
an area extending more than 100 miles 
for supersonic fighters and interceptors. 
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New York’s friendly 
hotel... minutes to 

Grand Central, 

5th Ave. shops, theatre 
district. All outside 
rooms; radio, TV, 

circulating ice-water, 

tub and shower! 

Everything to make 

you feel ‘‘at home"’. 






Home of the famous 


‘Hawaiian Room’ 


LEXINGTON AVE. AT 48th STREET 
NEW YORK CITY 17, N. Y. 


See your local travel agent 
or write for Brochure 144 
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Jet vs. turboprop controversy 


Lord Douglas urges independent 


study to resolve argument 


LONDON—The airlines might do 
well to commission a thorough exam- 
ination of the jet vs. turboprop contro- 
versy by an independent agency, Lord 
Douglas of Kirtleside said in his Bran- 
cher Memorial Lecture to the British 
Institute of Transport. 

Crystallization of the controversy 
rests upon two main factors: (1) the 
jetliner is 100/150 mph faster than the 
contemporary turboprop, and (2) the 


by James Hay Stevens 


runway length: at full load, in hot 
weather, the big (American) jets will 
require 12,000 ft. for Atlantic opera- 
tion, 10,000 ft. on shorter stages, with 
pavement strengths to take 150 tons. 
The long-haul Bristol Britannia 
310, for London-New York, requires a 
runway of only 7,500 ft. at full load. 
The increasingly large open spaces re- 
quired dictate sites more remote than 
at present: Stockholm’s Bromma is five 
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turboprop is 15% (or more) cheaper 
per seat-mile. All the other arguments, 
runway length, flexibility, relative com- 
fort and passenger appeal, etc. are sub- 
sidiary issues, although they can affect 
the final comparison considerably. 

Lord Douglas pointed out that 
stage length greatly affects block speed 
—and the city center journeys may 
nullify all but major gains. For a 200- 
mile stage length the 575-mph jetliner 
gains 10 minutes on a 375 mph (cur- 
rent) turboprop, only 6 minutes from a 
460 mph vehicle; at 500 miles the gains 
are 25 and 13 minutes respectively; at 
1,100 miles 61 min. and 34 min.; while 
at 2,500 miles (New York-Los An- 
geles) it becomes 2 hrs. 15 min. and 
1 hr. 4 min. 

® The next major aspect is the 
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miles from the city center, but the new 
intercontinental Ska-Edeby is 14 miles 
distant. 

“This means that a 575-mph jet 
using the new airport will offer a 
slower city center-to-center journey to 
its passenger than a 460-mph turbo- 
prop on all stages of less than 750 
miles,” said Lord Douglas. 

BEA made nine “paper airplane” 
studies to arrive at comparative operat- 
ing characteristics and costs of short, 
medium and long haul airliners, to 
reach these conclusions: 

Shorthaul: At design range of 
1,000 miles the 575-mph jet is 3% per 
seat-mile up on the 460-mph turbo- 
prop; this increases to 5% at 250 
miles, 11% at 1,500 miles. Comparing 
with the 375-mph turboprop, the jet is 








16% up at 250 miles, 10% at 1,000 
miles, 24% at 1,500 miles. 

Medium-haul: At design range 
of 2,500 miles the 575-mph jet is up 
6% on the 460-mph turboprop, in- 
creasing to 11% at 500 miles and 23° 
at 3,000 miles. The 375-mph turboprop 
offers even better; 12%, 25% and 
30% respectively. 

Longhaul: The turboprop here 
gains most, with the jet up 8% on 460 
mph and 14% on the 375-mph turbo- 
props at the 3,500 miles design range, 
17% and 27% on 500 miles, 16% and 
28% on 4,000 miles. 

First cost of the airplanes is of 
great importance in assessing such fig- 
ures and the turboprop suffers because 
it carries more development costs than 
does the military-amortized turbojet. 
Actual airplane costs differ consider- 
ably from “formula aircraft,” whatever 
attempt is made to keep them repre- 
sentative. 

Although based on single-type ex- 
perience with only two airlines the 
comparison of estimated and actual 
costs of BEA’s Viscounts 701 and 
BOAC’s Comet 1 is indicative of what 
to expect from formula airplane stud- 
ies. 

Average actual airplane costs for 
the Viscount at mid-life are 21% high- 
er than estimate, compared with a 29% 
high during the initial learning year. 
Comet actuals were 61% up on esti- 
mate with an extrapolated drop to an 
excess of 35% at mid-life. 

“Comet 1 experience,” said Lord 
Douglas, “indicated operating problems 
peculiar to the jet airplane: they will be 
overcome but are likely to impose 
some penalty on jet services, particu- 
larly short-haul.” The competitive, pas- 
senger-attraction value of the turbine- 
powered airplane is considerable: Com- 
et services upped BOAC traffic share 
47%, Viscount schedules upped BEA 
share 50%. 

Lord Douglas said that the jet air- 
liner will be 10-15% more costly to 
operate and there will be no competi- 
tive block time saving below 1,500 
miles. 

“Intangibles,” some of local sig- 
nificance only, affect the application of 
these evaluations to an airline—which 
must simply choose for itself. The en- 
try of the Bristol Britannia into serv- 
ice will have significant results affect- 
ing pending decisions. 

Showing the present breakdown of 
airliner orders, Lord Douglas suggested 
that 1957-70 requirements would >e: 
short-haul 800 jets, 2,500 turboprops; 
medium-haul 700 jets, 800 turboprops; 
long-haul 600 jets, 500 turboprops. 
Jetliner investment, he estimated, would 
total $9.8 billion and for turboprops 
$8.4 billion. 

“The great controversy has yei to 
be resolved. However, the signs are 
that, before they pass into history, 
both jet and turboprop are destined to 
play essential parts in the further de- 
velopment of world air transport, 
Lord Douglas declared. 
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AIRLINE COMMENTARY 


Sales, Traffic, Promotion 


In conjunction with its new reserva- 
tions department, Los Angeles Airways 
has established protective limousine serv- 
ice whereby passengers will be transported 
to Los Angeles International Airport by 
limo if a helicopter flight is canceled. The 
limousine service is set up for each flight, 
regardless of the number of passengers, 
so that when a passenger makes his res- 
ervation on an LAA flight there will be 
either a helicopter or a limo at the heli- 
port at flight time to transport him to the 
airport. Now that it is operating its own 
reservations department, LAA has also 
established a flight advisory service to 
notify passengers two hours prior to flight 
time of any delays or cancelations . 


Air France has a big campaign under 
way to attract more American travelers. 
Full-page magazine ads and window dis- 
plays state that “more and more Ameri- 
cans fly Air France because they prefer 
to fly the world’s largest airline 7 
Americans have discovered, too, that Air 
France is France aloft”... 


Most colorful folders received in 
some time are those describing Delta Air 
Lines’ 1957 “Millionaire Dream Vaca- 
tions’"—Miami Beach, Ft. Lauderdale, 
Caribbean, New York, Washington, New 
Orleans, Gulf Coast, Mexico, Guatemala, 
Yucatan. Company has printed 800,000 
of them. The vacation program will be 
launched with four-color full pages in 
“Holiday” magazine, April issue . . . 


Pan American World Airways plans 
an “all-out” campaign to promote tourism 
in Latin America this year. Company will 
spend $2.5 million on advertising, sales 
promotion and publicity ... The 1957 
advertising program of Pan American’s 
Atlantic Division will feature equipment, 
food, service and destination . . . Cubana 
has consolidated all its U.S. advertising, 
public relations and sales promotion in its 
contract with Harry W. Graff Inc., 730 
Fifth Ave., New York... 


__ New Capital Airlines direct-mail piece 
distributed in Washington plugs nine daily 
Viscount nonstops to Chicago. Capital is 
described as the “number one airline to 
Chic 20” . . . Piedmont Airlines this year 
will start package vacations, called “Fun- 
Pak,” to Virginia Beach, Va., and Ashe- 
ae, MN. Gost. 

‘ole of the travel agent is described 
in “Your Travel Agent and You,” a 12- 
Page booklet being distributed by Ameri- 
can Society of Travel Agents. Among sub- 
jects discussed are agents’ fees, difference 
betwcon escorted tours and independent 
rave. cruises, package vacations, etc. 


Book -t is available from local ASTA 
Memicrs . . . 


_.--merican Airlines, in cooperation 
with Mid-America National Bank, has 
Starte “drive-up” air ticket service in Chi- 
cago. ‘ickets arranged for in advance by 
telep one are prepared at AA’s office in 
the idential Bldg. and turned over to 
the ~ink’s curbside tellers on Stetson 
Cour, on the east side of the building. 
Custo.ners pull up in front in their cars, 
step into the office and complete the 
trans:ction . . . American will train a 
recor. 746 new stewardesses this year. 
And, says AA, if it wasn’t for the constant 
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ringing of the wedding bells, 118 addi- 
tional girls would do the trick ... 

An “overnight special” from New 
York to Hawaii has been started by 
American and Pan American. AA’s non- 
stop DC-7 Mercury leaves New York 
International Airport daily at 4 p.m. for 
Los Angeles, where it connects with 
PAA’s DC-7C which arrives in Honolulu 
the next morning at 6:55... 

National Car Rental System this year 
will stress “personalized service,” a pro- 
gram designed to give the customer “un- 
expected specialized services designed to 
provide the utmost in convenience, econ- 
omy and flexibility.” To tell its story, 
Nationalcar will more than triple its na- 
tional advertising expenditures. The organ- 
ization added 97 new stations and 70 new 
cities to its list last year. It now has over 
400 stations, with offices in more than 200 


— 


Satellite Rides as ‘Passenger’ 


AN EARTH SATELLITE unit made its 
first flight as a seat-occupying “passenger” 
on a commercial airline. Because of the 
sensitivity to air and shock of the elec- 
tronic guidance reference system Minne- 
apolis-Honeywell built for the satellite, 
the company shipped it to Washington 
via Capital Airlines. Engineer John Vois- 
sem chaperoned the electronic brain on 
its trip. 





cities in the U.S., Canada and 19 other 
countries and territories . . . 

William M. Tetrick, president of 
Avis Rent-a-Car System, predicts that by 
1962 car rental will be a billion-dollar-a- 
year industry . . . Avis’ counter and sales 
personnel will shortly be wearing airline- 
type uniforms, made by Delta Uniforms, 
New York 

Continental Air Lines and Southern 
Pacific Railroad have entered into an 
agreement to provide integrated truck-air 
freight service to most Texas cities served 
by the truck-rail line. The railroad’s South- 
ern Pacific transport company will carry 
inbound and outbound air cargo between 
railroad-served points and CAL’s termi- 
nals in Houston, Dallas and San An- 
tonio... 








by Eric Bramley 


The travel editor of the New York 
Times, Paul J. C. Friedlander, teed off 
on the airlines in no uncertain fashion 
recently. His story had to do with op- 
erations in bad weather conditions 
which caused delays somewhere along 
the route, failure of airlines to give 
accurate arrival information, etc. He 
had just spent two days completing 
what was scheduled to be a 3%-hour 
trip and he detailed bluntly the tragedy 
of errors. 


It’s certainly true that the recent 
extended spell of bad weather along 
the east coast has produced a rash of 
complaints. Some airline executives 
recognize the problem, but others stick 
their heads in the sand and say that 
snafus are inevitable. And some top 
managements seem to have removed 
themselves further and further from 
the point of contact with customers 
with the result that passenger handling 
hasn’t been showing improvement. Un- 
less something is done soon to restore 
a measure of confidence, criticism un- 
doubtedly will mount in the public 


prints. 
* ” * 


Mary Murphy, of AMERICAN 
AvIiATION’s Los Angeles office, recently 
went on a Western Air Lines demon- 
stration flight and sampled one of the 
company’s famed “hunt breakfasts,” 
described on this page some time ago. 
She wrote a description for her boss, 
Fred Hunter, and it’s quite evident 
that she was impressed. Such terms as 
“scrumptious breakfast” and “mouth- 
watering food” are used, and she notes 
that the stewardesses’ “red weskits had 
a cheerful effect on the morning 
traveler.” Fred forwards her well- 
written report to us with the comment: 
“This is what you might call the 
feminine viewpoint. You will note she 
mentions the red weskits worn by the 
stewardesses, but completely neglects 
to say what she ate—steak.” 

” * 7 

The Federal Bureau of Investiga- 
tion has opened an exhibit at its Wash- 
ington headquarters on the John Gil- 
bert Graham case. Graham, you'll 
recall, used dynamite to blow up a 
United Air Lines DC-6 near Denver. 
He was executed in the gas chamber. 
The exhibit contains some of the parts 
of the plane that were used to deter- 
mine that an explosion occurred, re- 
productions of drawings Graham made 
for the FBI showing how he rigged 
the timing device, and other interest- 
ing items. The FBI lab experts make 
it almost impossible to commit such a 
crime and get away with it. Purpose 
of the exhibit is to show this. We 
recommend that you visit it when 


you're in Washington. 
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SMALL TOWNS OR BIG CITIES Esso is there...at 600 airports 
from Maine to Texas! You just can’t beat those Esso Aviation Dealers for 
prompt and courteous service. (And, as you know, there are no better products 
than Esso fuels and lubricants!) With an Esso Credit Card, charge-account 
convenience is yours at any of the Esso Aviation Dealers. With it you can even 
charge tire and battery service, landing fees, overnight in-transit storage and 
most minor emergency repairs — as well as gasoline, oil and lubrication. Better 
get one! And, next time, put down where there is an Esso Aviation Dealer. 





FREE TO PILOTS! See your nearby Esso 
Aviation Dealer for your free copy of 
“The Esso Co-Pilot”— a complete direc- 
tory of Esso Aviation Dealers. 
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Existence of CAB’s General Passenger Fare Investigation is biggest threat to April 1 fare 
increases filed by six domestic trunks early this month. Investigation was insti- 
tuted last year as a direct result of congressional pressure based on arguments 
that airlines’ earnings were excessive. That will be uppermost in minds of CAB 
members when voting on fare increase tariffs, despite rising costs arguments of 
most carriers. 


Timing will be serious problem for CAB if it suspends the fare increases. Gen- 
eral fare investigation has no time limit and could run two more years. Suspended 
tariffs, however, must be ruled on by agency within 180 days, raising possibility 
of prejudgment of the fare investigation. 


Scandinavian Airlines System's new Europe-Japan over-the-Pole route resulted from long- 
range planning of a former president, Per A. Norlin, who was not invited to take 
part in inaugural ceremonies. 


SAS will bring a young man without previous airline experience into the com- 
pany as new president at this month’s board meeting in New York. Henning 
Throne-Holst, current president, will remain in some capacity for a time. 





Russia’s Aeroflot would like to open jet transport service from Europe to Tokyo via Mos- 


oa cow, Irkutsk and Peking, using Tu-104s, it has been learned on good authority. 

Be This route would be highly competitive and shorter than present service, but 
Russia may have trouble getting rights into Tokyo right now. 

— Aeroflot also may soon apply for membership in IATA, according to European 


reports. An open invitation has existed for some years. 


Romanian and Bulgarian airlines, which heretofore had only Li2s (similar to DC-3s), have 
received new IL-12s and IL-14s from the USSR. 





MALEV, the Hungarian airline, has been completely reorganized with Communists now in 
subordinate positions. Former Red manager Zamek has dropped out of picture. 


Senate Permanent Investigating Subcommittee still insists it will hold hearings on its inves- 
tigation of CAB’s New York-Florida Case “leak” of last August. But no dates 
have been set. Meanwhile, case is losing much of its steam; congressional veterans 
predict that, at most, it will be used as “filler” hearing as Subcommittee devotes 
most of its time to labor racketeering probe. 


Former CAB Member Joseph P. Adams is strongest possibility to head new organization 

planned by six local service airlines that resigned recently from Conference of 
Local Airlines. But group is not expected to name a leader until full membership 
is decided upon. Six carriers hope to get other local lines and some territorial 
lines interested in their new organization. 
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INDUSTRY 


Bell unveils automatic all-weather 
carrier aircraft landing system 


What was described as the first 
completely automatic all-weather land- 
ing system for carrier-based aircraft 
was demonstrated on dry land by the 
Bell Aircraft Corp. at the Niagara 
Falls, N.Y. Airport Feb. 27. 

Bell’s President Leston Faneuf 
predicted that equipment could be 
available within two years that would 
enable commercial aircraft to make 
automatically controlled precision land- 
ings even under “zero-zero” weather 
conditions. 

The Bell system, designated ACLS 
—Automatic Carrier Landing System— 
was developed under a Navy Bureau of 
Ships contract. The Navy said more 
than 1,200 trial landings had been 
satisfactorily completed on land and 
that sea trials will soon be started. An 
Air Force version of the Navy system 
is being concurrently developed. 

The system, under Bell develop- 
ment since 1949, can effectively guide 
carrier aircraft to landings in all sea 
states and under all visibility condi- 
tions. The landbased version may be 
mounted in trailers, making it highly 
mobile. 


ACLS comprises ground-based ra- 
dar and computer units plus a radio 
link. The aircraft enters a radar win- 
dow two miles from touchdown for the 
Navy system, and four miles for the 
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Air Force system. The radar reports 
the airplane’s altitude and position with 
respect to the carrier deck or landing 
strip to computer units. 

The computer units compare the 
airplane’s flight path with a previously 
pro; ideal landing path. A ra- 
dio link then sends flight-path error 

i to the airplane’s autopilot, 
which feeds corresponding ‘corrections 
into the airplane control system. 

At the time the airplane is ready 
to touch deck, the ACLS automatically 
corrects for the carrier’s movements. 
If the aircraft is not in the best posi- 
tion and altitude for a safe landing, or 
if too violent a maneuver is needed, 
pilot receives an automatic waveoff. 

At touchdown, the pilot takes over 
the controls. A more sophisticated sys- 
tem carries an automatic throttle con- 
trol. The pilot can at any time over- 
ride the automatic system. 

Bell engineers estimated that with 
two ACLS’s operating simultaneously, 
aircraft could be landed on a carrier 
deck at 30-second intervals. 

During a sequence of 1,200 auto- 
matic landings, only small deviations 
from the intended touchdown point 
were experienced. For carrier landings 
(9 ft/sec sinking speed), lateral devia- 
tions were within 10 feet, and fore-and- 
aft deviations within 22 feet. For flared 
landings (2 ft/sec sinking speed), lat- 
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eral deviatiotis were also within 10 (cet, 
oa fore-and-aft deviations within 100 
eet.” 

ACLS has successfully landed six 
different types of aircraft: Douglas’ 
F3D Skyknight and DC-3, North Amer- 
ican’s F-86 Sabre and B-25 Mitchell, 
the Convair-Liner 340, and the Cessna 
310. 


Bell Market Manager Robert Sel- 
lers said that a commercial version of 
the system could be made smaller and 
simpler than the Navy version, and 
could be ready in two years. The sys- 
tem would be compatible with existing 
navigation and approach systems. 

Although three men now admin- 
ister the ground-based landing equip- 
ment, Sellers said that production 
models would run unattended except 
for monitoring by aircraft tower per- 
sonnel. There would be no need for 
human judgment for the system’s satis- 
factory performance. 

An ILS-equipped aircraft bearing 
a small three-pound aluminum reflector 
on its landing gear could be automatic- 
ally landed. Without ILS or other ap- 
proach equipment any autopilot-equip- 
ped aircraft could make automatic land- 
ings if it is first equipped with the re- 
flector and a radio link. This link 
would carry the flight error signals from 
the ground-based computers to the air- 
craft autopilot. 


It is expected that a satisfactory 
automatic landing system could appre- 
ciably increase aircraft safety. The 
major factor causing aircraft accidents 
is bad weather, which takes its highest 
toll at flight landings. Such landing 
accidents account for 44% of the mis- 
haps experienced by utility aircraft, 
34% by commercial aircraft and 35% 
by military aircraft. 

Sellers said the automatic landing 
system could make weather a minor 
flight condition. Tacan would bring the 
aircraft into the neighborhood of the 
airstrip or carrier. Between two and 
four miles from the landing strip, the 
aircraft would enter the Bell system, 
he said. At this point, radar would take 
over the controls and land the airplane. 


Northrop gets contract 
for supersonic trainer 


Contract for production support 
of the T-38 supersonic trainer has been 
awarded by the Air Force to Northrop 
Aircraft, Inc. The contract is for draw- 
ings, tooling and engineering for pro- 
duction of the T-33 replacement. 

Announcement of the $2,714,996 
contract appeared in the Commerce 
Dept. daily contract synopsis. It is the 
first disclosure of the designation of 
the new trainer which had been called 
the “TZ.” : 

The T-38 is slated to make is 
first flight in the summer of 1953 and 
deliveries are expected to begin ™ 
1959. Early estimates indicate about 
400 will be phased into service. 
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Ejection seat permits 
bailout at 1,500 mph 


Lockheed Aircraft Corp. has de- 
veloped an ejection seat system permit- 
ting safe bailout at 1,500 mph at high 
altitude or as low as 400 ft. at 850 
mph. 

New seat resembles present fighter 
ejection seats but includes several addi- 
tional features: vertical fins along each 
side of the back, stub wings and a steel 
wind deflector mounted on a four-foot 
boom in front of the occupant. These 
devices operate when the seat separates 
from the aircraft. 

The vertical fins act as vertical 
stabilizer, keep the occupant always 
facing forward. Stub wings are 12 in. 
long, 8 in. wide. They give lateral- 
direction stability and eliminate pitch 
and roll effects. 

The seat, now undergoing test at 
Air Force’s high-speed test track at 
Hurricane Mesa, Utah, can cut “G” 
loads on pilots more than 50% and 
eliminate tumbling. Weight is 35 
pounds more than current seats. Oper- 
ation requires only one movement for 
activation. Stanley Aviation Co. of 
Denver has received a contract to build 
six test seats. First production models 
are expected in mid-1957. 


December contracts 
total $1.734 billion 


Contracts totaling $1.734 billion 
for aircraft, missiles, drones and re- 
lated items were placed during De- 
cember by the military services. This 
was the highest obligation rate for these 
items recorded in any month of the 
- half of fiscal 1957 beginning July 


Cumulative obligations for the six 
months stands at $5.6 billion. 


Bulk of the contracts placed in 
December were by the Air Force. It 
placed $1.55 billion, bringing its cumu- 
lative total for six months to $4.224 
billion. Navy placed $183 million in 
contracts during the month to hike its 
total for the half-year to $1.376 billion. 

_ The two services paid out $814 
million during December, raising the 
six-month expenditure total to $4.35 
billion. AF paid out $644 million and 
Navy $171 million, making the cumu- 
lative six-month outlays for the two 
services $3.4 billion and $948 million. 


Doman replaces Waters 


in management shakeup 


Top management shakeup at Do- 
man Helicopters, Inc., Danbury, Conn., 
has resulted in the resignation of Don- 
ald S. B. Waters, former president, 
and reduced the membership in the 
Board of Directors to six. 

Replacing Waters is Glidden S. 

man, chairman, who served as presi- 
dent since the founding of the company 
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in 1945 until Oct. 1, 
Waters took the post. 

The six remaining on the board of 
directors are: Gerald F. Fin- 
ley, Louis R. Ripley, Donald K. Phil- 
lips, C. Gerald Dodge and Stephen 
DuPont. Leaving the board were 
Waters, Harry L. Brown, former treas- 
urer; Robert Neelds, test pilot; J. F. 
Monroe, Thomas C. Zeerep, who re- 
mains director of manufacturing; and 
Raymond G. Dugan, who remains di- 
rector of procurement and becomes 
assistant treasurer and assistant secre- 
tary. 

Harry L. Brown resigned as Do- 
mah treasurer in January. He was suc- 
ceeded by Arthur R. Tallardy. Finley 
remains vice president and secretary 
as well as director. 


Doman has been unable to secure 
production orders for its H-31 helicop- 
ter, although the Army is now evaluat- 
ing a YH 31. 


Douglas ’56 sales set 
record: $1,073 billion 


Record sales of $1,073,515,000 
during fiscal 1956, including $140,- 
000,000 in missiles, was reported by 
Douglas Aircraft Co., Inc. 

The Douglas net came to $33,- 
202,000, equivalent to $8.96 a share, 
compared with $7.65 a share the year 
previous. Backlog stands at $2,209,- 
049,000, almost equally divided be- 
tween military and commercial orders. 
Half the commercial total consists of 
orders for DC-8 jet transports, the 
balance for 267 DC-6/7 piston engine 
aircraft. 


Harold E. Talbott, 
former AF Sec’y, dies 


Former Air Force Secretary Har- 
old E. Talbott, 68, died March 3 while 
vacationing at Palm Beach, Fla. 

Talbott became AF Secretary in 
1953 at the start of the Eisenhower 
Administration. He held that post until 
1955, resigning after a Senate investi- 
gation into his outside business con- 
nections. 


CAA approves Lycoming 


engine for Cessna 170 


Approval for installation of a 170- 
hp Lycoming 0-340-A1A engine in a 
Cessna 170 has been granted by the 
CAA to Doyn Aircraft, Wichita, Kans. 

The Lycoming engine is lighter 
than the one it replaces (145-hp Con- 
tinental) yet provides an additional 25 
hp, reports Galen D. Means, Doyn 
president and chief engineer. Perform- 
ance data emphasized by Doyn in- 
clude: Cruising speed 147 mph at 6,000 
ft., 75% power; sea level rate of climb 
at gross weight, 1,000 ft. per minute; 
takeoff run shortened 25% ; service ceil- 
ing at gross weight 18,250 ft.; absolute 
ceiling at gross weight, 20,300 ft. 


1954, when 
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Eastern Air Lines reports net in- 
come of $14,197,500 for 1956 based 
on preliminary unaudited figures. This 
compares with $9,342,791 earned in 
1955. Gross revenues totaled $228,- 
040,200, up 14.8%, while expenses 
climbed $27,526,800, a 16% jump 
from $172,083,579 in 1955. 


Capital Airlines reports a net loss 
of $1,795,269° for 1956 although its 
revenues included $2,455,946 from sale 
of aircraft. A year before the carrier 
had a net profit of $4,562,276 which 
included 559,591 income from 
planes. Operating loss in 1956 was 
$2,864,368 while 1955 showed a profit 
of $325,341. 


Northeast Airlines’ board of direc- 
tors has renewed contract with George 
E. Gardner as president and director 
for another three years. The contract is 
effective immediately and runs to Dec. 
31, 1960. Gardner has been with NEA 
since Nov. 10, 1947 as president. 


Flying Tiger Line reports a net 
loss of $273,791, after special items, 
from operating revenues of $10,346,- 
610 during the first six months of 
fiscal year ending June 30, 1957. The 
year before the line had gross reve- 
nues of $10,886,299 netting income 
and special items of $660,773—equal 
to 84 cents a share. 


Rohr Aircraft Corp. realized sales 
of $52,963,310 for the six months end- 
ing Jan. 31. Earnings after taxes 
amount to $1,717,773 or $1.90 per 
share, up from a year ago figures of 
$42,578,627 sales, net earnings of 
$1,312,350 and $1.46. Backlog Jan. 31 
was $216,639,000 compared to $144,- 
736,000 a year ago. About 35% of 
backlog is commercial. 


Pacific Airmotive Corp. operations 
for the year ending Nov. 30 resulted 
in net profits after taxes of $921,420 
or $1.40 a share. In 1955 a net loss 
of $8,378 was realized. Sales for fiscal 
1956 were $21,254,921 compared to 
$20,446,827 for 1955. 


Breeze Corporations, Inc., Union, 
N. J. reports that profits of the last 
four months in 1956 reduced its net 
loss for the year from $812,972, be- 
fore tax credit, to $129,542. Net loss 
for 1955 was $321,009. Net sales were 
up from $10,087,712 in 1955 to 
$11,541,515. 


Jack & Heintz, Inc., reports 1956 
net income of $1,230,906 and addi- 
tional income of $340,606 resulting 
from tax adjustments. Total income: 
$1,571,512. Earnings per common 
share were $1.72. Sales were $24,417,- 
887, down from $29,977,478 the year 
before. 

Solar Aircraft Co. has received a 
$12.2-million order for J57 engine 
components, supplementing earlier or- 
ders from Pratt & Whitney Aircraft 
Co. and Ford Aircraft Engine Division. 









Navy’s supersonic surface-to-surface missile, 
Regulus II, hits Mach 1.5, reaches 50,000 feet 


The Navy has pulled the wraps 
from its supersonic Regulus II ship- 
and submarine-launched surface-to-sur- 
face missile. It disclosed that the new 
Chance Vought weapon can hit Mach 
1.5 and altitudes of better than 50,000 
feet. 

The missile is 57 feet long, ap- 
proximately six feet in diameter and 
has a wing span of about 20 feet. It 
is a direct outgrowth of the Chance 
Vought Regulus I, a Mach 0.98 sur- 
face-to-surface missile 31 feet long with 
a span of 21 feet. Regulus II is said to 
weigh approximately twice as much as 
its 6-ton predecessor. 

“GM-2007” was the designation 
of the Regulus Sg on display at 
the Sheraton P in Wash- 
ington, D. C., in aes with a 
Navy League meeting March 1. Num- 
bers beginning with 2001 are applied 
to the advanced Regulus, while the “7” 
indicates that the weapon is the seventh 
in the series of test vehicles constructed 
by Chance Vought to test the concept. 

Powerplant for the Regulus II pro- 
duction missiles will be the General 
Electric J79 turbojet engine, which 
also powers the Lockheed F-104, Con- 
vair B-S8 and Grumman F11F-1. Test 
vehicles employ the Curtiss-Wright J65 
engine. 

The Regulus II features a canard 
stabilizer just aft of the nose, swept 
wings with extremely sharp leading 
edges and a very large belly air scoop. 
There is no horizontal tail stabilizer. 
Test vehicles are equipped with tricycle 
landing gear and are said to land at 
approximately 250 knots on full after- 
burner with both elevons down. 

Rear Adm. John E. Clark, Navy 
Missile Director, said the range of the 
Regulus II is less than that of the 
1,500-mile intermediate-range ballistic 
missile, and most observers put it at ap- 
proximately 1,000 miles. 

Although it is very close to the 
Air Force’s 69-foot subsonic Snark in 
size, Officials said the Regulus II can- 
not match Snark’s 5,000-mile range 
because of the heavy accent placed on 
speed. They added that the Air Force 
has expressed interest in the Regulus II. 

Thirteen Regulus II test flights 
have been carried out at Edwards AFB, 
Calif., six of them with the same ve- 
hicle, Clark said. The average is nearly 
four flights per missile, he added. Tests 
have been temporarily discontinued at 
the Edwards dry lake because of rain, 
but they will resume in the spring. 

The Navy is presently converting 
two submarines to handle the Regulus 
Il. These will feature a partially re- 
cessed “hangar deck” on top side. 
In addition, it is building a nuclear- 
powered submarine, the Halibut, at 
Mare Island which will have an inter- 
nal hangar lar t~-~- to accommo- 
date Regulus II. The latter vessel will 
be completed ae mid-1959. 


REGULUS II TEST VEHICLE in flight. Like its predecessor, Regulus I, it has no 
horizontal tail stabilizer, but Chance Vought has supplied a canard stabilizer just 
aft of the nose. Test models use Curtiss-Wright J65 engines; production versions will 
use the General Electric J79, 


CLOSE-UP OF REGULUS II's very large air scoop. Note smaller shovel-shaped 
inlets above engine intake. Air from the small inlets is led .. . 


. through large open ducts built into the fuselage and emptied beneath eaci wins 
from slots marked “boundary layer exits.” Arrangement may serve as a supersonic 
fillet to minimize wing-fuselage interference. 
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did you see her? 
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Where? She was in our magazine advertisements coast to coast. 
She was sunning on a beach, and we had this to say: 


“You can have more days of fun on your vacation, too. 
Just leave your car at home, take a fast plane, then 

rent a bright, new Powerglide Chevrolet Bel Air or other 
fine Hertz car when you get there!” 


So what’s this mean to you? 


This. By encouraging people (millions of ’em) to leave their 
cars at home, we encourage more airline passengers. That 
means more profits for you! Naturally, we stand to profit, too. 


That’s why we suggest: let’s work together. Mention the 
“idea”’ of renting a car in your advertising. It’s good business. 
Hertz Rent A Car, 218 South Wabash Avenue, Chicago 4, Illinois. 


More people by far...use 


HERTZ 


Rent a car 
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Vital CLA RY controls help guided 
mussiles “see” where they’re gong... 


Helping missiles stay 
on true course is one of the vital jobs of 
’ Clary automatic controls. 
Six missile projects now use Clary-designed or Clary- 
manufactured controls as standard equipment-—the 

Navaho, Corporal, and four other classified projects. 

As Clary controls continue to prove themselves, their 
supreme reliability is becoming better known every day to 
guided-missile designers, and rocket and aircraft engineers. 
When precision and reliability are factors in your plans, please call on Clary 
for complete services, including: 


DESIGNING AND TESTING to established 


specifications and envelope drawings. 


PRODUCTION-ENGINEERING of components 
and complete assemblies covered by 


your prototype sketches or drawings. 


MANUFACTURING of 
precision components to 
established drawings 


and specifications. 


TYPICAL CLARY 
MANUFACTURED CONTROLS 


Corpora! 
se7TvV0- 
Vavahi actuator 
propellant 


valve 
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Jet-engine 
after-burner 
actuator 
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MANUFACTURER OF BUSINESS MACHINES. ELECTRONIC DATA-HANDLING EQUIPMENT. AIRCRAFT AND 
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AUTOMATIC 
CONTROLS 
DIVISION 


CLARY CORPORATION, 
DEPT. AA37, SAN GABRIEL, 
CALIFORNIA 
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SAM SAINT SAYS 


WHEN a near-miss happens to some- 
one else it’s a statistic. When it happens 
to you, it’s different. 

Tonight we taxiied out at a cer- 
tain airport. A DC-6 Aircoach, destina- 
tion LaGuardia. It was snowing a little, 
the ceiling a ragged 800 feet. After a 
25-minute wait we finally got an air- 
ways Clearance. We took position on 
the runway for a southwest takeoff. 
The tower asked us if we could cross 
an omni range south of the airport at 
7,000 feet. We asked if they were go- 
ing to follow us on radar. The tower 
said, “No.” At this we said, “We can’t 
be sure of crossing the omni at 7,000.” 
The circuit was silent for a minute; 
then we were cleared for takeoff, “left 
turn direct to the (specified) omni.” 
No altitude restriction at the omni. 

Off the ground we did the things 
pilots and enginers do on nights like 
this: pitot heaters, wing heaters, prop 
de-icers on, swing left to 160 degrees 
on a direct course to the omni. I 
flipped the landing lights off as we 
pushed up into the cloud. 


There were several planes on the 
frequency. We reported vacating alti- 
tudes in the climb to let other traffic 
out behind us. With outbound delays 
running 25 to 40 minutes, the chatter 
on the tower and center frequencies 
was constant. On solid instruments, 
with no need to keep a traffic watch, 
we relaxed. Coffee. 

We hit the omni at 5,500 feet 
climbing, started a left turn onto a vic- 
tor airway. About 15 seconds later the 
co-pilot and engineer sang out simul- 
taneously, both pointing ahead and to 
the left. The flashing lights of another 
airplane were angling toward us—and 
Closiris fast! I stopped the turn and the 
other plane went by a few hundred 
yards on our left. We had seen the other 
aircrs t because we were intermittently 
break ng out of the top of the cloud 
deck. Che few seconds of visibility had 
come it the right instant. 


! didn’t register at first. Automati- 
picked up the mike and asked 
iter Controller if he had traffic 
e omni at 6,000 feet. The con- 
troller didn’t answer. A few seconds 
later -) airborne voice reported over 
the o; ni in question at 6,000 on a 
Crossir, . course. 

Ten it began to sink in. If I had 
contin ed in the turn—as I would have 


cally 
the ( 
over [ 
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At 7,000 feet, this near-miss 
happened fo ME. 


without those seconds of visibility—it 
is likely we would have hit. 


I asked the Center to repeat the 
identity of the other flight. The Center 
didn’t answer although we knew the 
strip was there in front of the control- 
ler. My co-pilot repeated the question. 
Again no answer. I found myself vis- 
ualizing what must be going on in the 
controller's mind: Who slipped up? 


Center? Tower? There would be in- | 


vestigation of the record, letters, dis- 
ciplinary action. 

Surprisingly I found myself sym- 
pathizing with this unknown controller. 
Someone in the Tower or Center would 
be blamed for a mistake that could 
have cost a hundred lives. But, from 
my years of studying the ATC prob- 
lem, I knew, as the controller knew, 
that the real fault lay in the incredibly 
inadequate tools he is forced to use— 
hand-scribbled notes on scraps of 
paper, hurried words on phone cir- 
cuits, easily 


ing. 


As we leveled off and cruised east | 
in the clear night sky above the clouds, | 
toward home | 


my thoughts turned 
where my five-year-old boy lives for 


the moment his Daddy walks in the | 


door. There is a fort to be built with 
card table and blankets on the living 
room floor. I wondered how long it 
would have taken for newsmen with 
their flashbulbs to come knocking on 
the front door. 


Gradually a dull, frustrated anger 
built up inside—anger, not at the Con- 
troller who went home to his family 
nervous and exhausted, but at the small 
men in big jobs who, year after year, 
have senselessly prevented the develop- 
ment of modern, interlocked control 
displays to ease the controller's work- 
load and prevent these hazardous mis- 
takes. 

I'll give some chapter and verse 
on that last statement in this column 
in the next issue. 

P. S. I talked with the Center 
Chief involved. He explained how the 
mishandling of one paper strip had 
caused the near fatal error. In the end 
I didn’t have the heart to name the 
Center or the Controller involved. 





E 
CALIFORNIA 
Ideal for the manufacture, 
test, maintenance, modifica- 
tion, repair or storage of: air- 
craft, aircraft components, 
armament, guided missiles, 
drones, jet engines, rockets. 


Five thousand acres isolated 
from populous regions. Four 
long runways, which can be 
readily expanded. Large 
parking aprons. Operational 
buildings & hangars. 


BLYTHE AIRCRAFT 
CORPORATION 


P. O. Box 191, Alhambra, California 
CUmberland 3-2181 








misunderstood. Pressure, | 
continual pressure to keep traffic mov- | 





For SAFETY 
AT Low Cost... 
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PASSENGER 
RAMPS 
WORK 

PLATFORMS 


BAGGAGE 
LOADING 
CARRIERS 


MAINTENANCE 
STANDS 


All-welded tubular steel construction. Simple, 
sturdy design. Easy maneuverability. Write 
today for information on complete line. 
CHBOLD 
BIL-JAX INC. . real 0 
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Perry W. Pratt 
Willard L. Gorton 
John R. Church 
Robert J. Clark 
Norman F. Trost 
Carl W. Bollum, Sr. 
J. Kenneth Pye 
Irvin Medgebow 
Dr. Louis FP. Doty 
Radm. Curtis 8S. Smiley 

(USN ret.) 
Charles W. Manly 
Francis W. Dunn 
Paul W. Norris 
Denison Neale 
Warren E. Swanson 
J. F. Forster 
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William T. Taylor 
Walter D. Hart 
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p E. Caldwell, Jr. 
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Ted Smith 
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Louis E. Benitez 
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Perry Smith 
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Charles E. Arnold 
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Herbert A. Finke 
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Eugene J. Venaglia 
W. R. Miller 
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Howard C. Holmes .. 


100 


New Position 


Asst. engrg. mgr., Pratt & Whitney Aircraft’s Con- 
necticut operations 

Chief engr., Pratt & Whitney Aircraft’s Connecticut 
operations 

Dir. aviation sales, AC Spark Plug Div., 


Motors eee 
Dir., European office, North American Aviation .. 
President, Narmco Mfg. Co. 

Engineering asst, to gen. 

Missiles Div. 


Production supv., The Walkirt Co. 
VP-contracts, Kellett Aircraft Co 
Head, Aerodynamics Dept., Aircra t Armaments, Inc. 


VP, Sterling Precision Corp. 


Dir. sales and service engrg., Modern Plastics 

Asst. to pres., Bell Aircraft Corp. 

VP and gen. mgr., Denison Engrg. Div., 
Brake Shoe Co. 

Dir. x. — Denison Engrg. Div., 


Mer. R&D, Los Angeles Div., North American Aviation 
Exec. vp, ‘Vickers ncorporat ted 
Project sales engr., Skinner Div., 


Corp. 
Chmn. of board, ACF Industries 
_ = sales and engrg. megr., aviation div., 
ay 0. 
VP in he. customer relations, Century Engineers ... 


Dir. sales and contracts, mfg. div., Topp Industries .. 
Project leader, Designers for Industry 
Project mgr., electronics div., Designers for Industry 


VP-engrg., Arkwin Industries 

Mer., experimental div., Misco Precision Casting Co. 

Gen. mer., Litton Industries of Maryland 

Dir. customer relations, armaments systems, Crosley 
Div., Avco Mfg. Corp. 

Dir. customer relations, 
Div., Avco Mfg. Corp. 

Dir. commercial sales, Crosley Div. Avco Mfg. Co. 


Gen. sales mgr., LearCal Div. of Lear, Inc. 

Exec. vp, Lear, Inc. 

ae, Avionics Laboratory, Sylvania Electric Products 
ne. 

Gen. sales mgr., Weston Electrical Instrument Corp. 

Gen. sales mgr., aviation and ordnance div., Weather- 
h 


ead Co. 
Gen. megr., Polytechnic Research & Development Co. 
Head, operations research group, Vertol Aircraft Corp. 
On admin, staff, Vertol Aircraft Corp. 


Mer., Sperry Rand Corp.’s new Electronics Laboratory 

VP, Longren de Mexico, Longren Aircraft Corp.'s 
Mexican corp. 

Mer. adv. and sales promotion, Hoffman Laboratories 


Purchasing agent, Continental Air Lines, Los Angeles 
Dir. communications, Slick Airways 

Adv. mgr., Air France 

— —* dist. ticket offices and stations mer., 


nce 
Secy., Eastern Air Lines 
Asst. vp, Eastern Air Lines 


Asst. secy., Eastern Air Lines 


Dir.. Aluminum and Magnesium Div., Business and 
Defense Services Admin., Dept. of Commerce 


Former Position 


Chief engr. 
Asst. chief engr. 


Sales coordinator 
—— with Navy Bur. Aeronautics 
es mgr., General Motors’ Aeroproducts Div. 
or chief, Army Ballistic Missile Agency's 
nm office 

with Pacific Telephone and Telegraph Co. 
Sales mgr. 
Supv., weapons systems planning, General Elec- 

tric Aircraft Nuclear Propulsion Dept. 
Asst. to the president 


With Pan American Airways 
Dir. pub. rel. and advertising 


VP and asst. gen. mer. 


Asst. dir. sales 
Chief of dynamic science 
VP and asst. gen. mer. 


Aviation Div. mgr., Fram Corp. 
tor 


Official of AF Missile Div., Wright-Patterson AFB 

Mgr., St. Augustine Modification Center, Fair- 
child Aircraft Div. 

Midwestern representatives 

Sr. electronic designer 

Developing test equipment, Gov't Guided Missile 


Program 
Chief of R&D 
Plant supt. 
VP, Litton Industries, Inc. 


Asst. to dir., Research and Advanced Devel. Div. 


Mgr. systems engrg. 
Administrative dir., 

Devel. Div. 
Commercial sales mgr. 
Exec. vp, manufacturing 
Tech. mgr. 


Research and Advanced 


Sales mgr., industrial sales div 


VP-sales, Jack & Heintz 

Mer. of operations 

Administrator, research and prelim. desi 

Spec. advisor to Asst. Chief of Procuremen', Bur. 
Aeronautics, USN 

Megr., Microwave Electronics Div. 


Dir. mfg. 
Mgr. adv. and sales promotion, Hughes A 
Semi-Conductor Div. 


Purchasing and stores division 
Adm., U.S. Navy 
Adv. mgr., American Export Lines, for F 


In chg. Fifth Ave ticket office 
Asst. secy. 
Member of law firm of Gambrell, Harlan, 


Moye & Richardson, Atlanta 
Revenue accounting 


On loan from Kaiser Aluminum and ¢ 
Sales, Inc., Chicago 
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GIANNINI FREE GYRO 











Outstanding in reliability and accuracy, the 
Giannini Model 3416 Free Gyro has been 
designed for today’s most advanced airborne con- 
trol and telemetering systems. Now in quantity 





manufacture, it has been chosen as standard 





equipment on production missiles and is used 
for flight test instrumentation on a number of 
aircraft. From its precisely balanced rotor- 
gimbal system to its rugged structural outer 








shell, this instrument offers more significant 
features than any other free gyro available. 














For further information, write for Bulletin 3416. 











GYRO DIVISION 





M. GIANNINI 918 EAST GREEN STREET PASADENA, CALIFORNIA 
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CAST STAINLESS STEEL 
STRUCTURAL MEMBERS 


having compatible temperature 
coefficients and providing 
structural rigidity. 


TWO PRECISION POTENTIOMETER 
PICKOFFS 


for simultaneous measurement of 
angular displacement in two 
mutually perpendicular axes. 


REMOTELY ENERGIZED ELECTRICAL 
CAGE-UNCAGE SYSTEM 


with indicator circuit for each. 


LOW DRIFT DURING HIGH VIBRATION 
due to precise dynamic balance, 
structural strength and 

G mounting 











HERMETICALLY SEALED CASE 
capable of withstanding climatic 
and altitude hazards 
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Remmert-Werner | 


Inc. of Inc. of inc. of =| 
St. Lovis Florida Toledo 
Lambert Field Pompano Seach Express Airport 
Undis ed Advertisin 1.50 r line, minimum charge .00. Cash with order. 
Tetimate 30 capital a a ona spaces per line; 40 yy letters and Lodestar DC3 Beech 
qpaees per line. Add two lines if Box Number is included in lieu of advertiser's Specialists in Conversion, Maintenance, Overhaul 
name and address. 
Displayed Advertising: $18.00 per column inch. Space units up to full pages ac- 
cepted in this section for classified-type advertising. WANTED TO LEASE DC-3/C-47 
Forms close three weeks preceding date of issue. Address all correspondence to to be used in our foreign schedule opera- 
Classified Advertising Department, American Aviation Publications, 1001 Vermont tions, one for passenger service and one for 
Ave., N. W., Washington 5, D. C. cargo. Long term lease considered. Send 


= lete information to Mr. Albert Rodez, 
Help Wanted 




















. Box 1066, 1.A.B., Miami 48, Fla. 








GRUMMAN MALLARD J-29 
Now being overhauled. Will finish 
PILOT to specifications. 


Midwestern manufacturer, currently operating twin engine airplanes, requires competent 1946 BEECHCRAFT D-18S 
pilot. Preferred age 25 to 35. Clean and ready to go—$34,750. 


He must have a minimum of 3000 hours, ATR or commercial multi-engine and instru- WILLIAM C. WOLD ASSOCIATES 
ment rating and better than average experience on actual instruments. A thorough Dept. AA—551 Fifth Avenue 
understanding of engines, airframes, and accessories is required. N. ¥Y. 17.N. ¥ 

The salary is commensurate with experience and potential, plus profit sharing, retire- i nag 
ment, and insurance programs. Relocation expenses paid. Telephone: MUrray Hill 7-2050 
Please submit complete resume of flight and business experience, education, current Cable: Billwold 

salary and salary requirements. All replies strictly confidential. Our employees know 
of this advertisement. Write Box 102, American Aviation Magazine, 100! Vermont Ave., 
N. W., Washington 5, D. C. 




















HANGARS 


We engineer, furnish and construct all- 
steel hangars to suit every ee 
“span, low-cost 


Si ati ns WwW nted ty. Tunanodinte Goitvers in mest einen. 
itu 10 a otos and specifications on requen. 

- FOR SALE OR LEASE ANDERSON STRUCTURAL 8 co. 
Experienced Operations Manager desires po- 1700 Sawtelle Bivd., Los Angeles 25, Calif. 
sition with Airline or Corporation Ox 1, ba 

American Aviation Magazine, 1001 Vermont Fairchild C-82—-45 Series — - 


Avenue, N. W., Washington 5, D. C “FLYING BOXCAR” OXYGEN EQUIPMENT 


Eq s | mB SERVICE 
ULA S—M ASKS—VALVES 
: - 8 Se ee Se PORTABLES & CYLINDERS 
ENGINES: Pratt & Whitney R-2800-85 FIXED INSTALLATIONS 
Low Time GOV'T APPROVED REPAIR STATION 


DC-4 AIRCRAFT J. W. BROWN re Sess 
, 1505 Fountain Square Bidg. 
me the — aoe Se Cincinnati 2, Ohio at YOUR command... 


atest Carge—Malatelned te 
Airline Seandards Equipped for Overseas DUNBAR 1-2121 


Operations 












































the most advanced 





nants URES SSTRERARSNTS and comprehensive 


-1830 & R-2000 Aeronautical 
THE FLYING TIGER LINE MASTER RODS Engineering facilities 


Fred Benninger—Efxec. V. P. Completely inspected, reprocessed and certi- for business and 
Burbank, Calif. fied. acchle pin holes newly ground to over- yr o. 
. “ size Max. of plus 5. Any part number from commercial aircra 
Vols Stanley 7-361) Cables Mytiger stock. Price $220.00 es. AERO ENGINE SUP- 
PLY, Box 142, Roosevelt & éist St.. Woodside, 
N. Y. 





Write or Call 























NAVCO iene FOR SALE—A-26 total time 1350 hours, 
inc. PErshing 1-1710 zero time engines just installed. A-12 AIRCRAFT CORPORATION 


auto jlot with approach coupler duel : ‘ , 
has factory fresh, dated radio inroug ughout. Snec pecial sound Pp Pay International Airport + Miami, Fla 
and ouble windows ughout n 
Deicer Boots 8 parts and three engines to oat 
for lane. Will consider trade on lig conn, 
Call or write: C. F. Zimmerman, Continental 


Lodestar 

“+ 7 en Bete immediate Delivery 
We stock, overhaul, and install 
WRIGHT PRATT & WHITH*Y 
DC-4E Sale and Leaseback. R1820 R1830 
-202, -56, -72 -75, -92, - 


Low time aircraft R-2000-7M2 Engines. R2000 R1340 R9OES 

















Attractive proposition. Box 103, and our most popular DC3 engin: 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field inc. St. Levis, Me 


American Aviation Magazine, 1001 Vermont 
Avenue, N.W., Washington 5, D. C. 
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WORLD'S FOREMOST 
LODESTAR 










P SERVICE CENTER 

pul 

— Inspection Radar 

a- Maintenance Interiors 

LS instrumentation | Engine Change 
dex, Modification | Exteriors 

— Overhaul Radie 

sh 






PacAero Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 
Santa Monica Airport, Santa Monica, California 

Builders of the Incomparable Leorstars 





7-Passenger 
SEDANS 
(4) "53 Cadillacs 


Black Paint 
Leather Upholstery 


Used at the 
Wash. National Airport 
TOP CONDITION 
Reasonably Priced 


Airport Transport, Inc. 
ST. 3-3215 


Weekdays Between 9 & 5 





























FACILITIES 
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Texas Instruments, Inc., is building a 
12,000-sq. ft. facility to house its newly 
formed subsidiary, Texas Instruments Ltd., 
at Bedford, England. Completion is slated 
for June. 

Detroit Controls Corp. is erecting a new 
Million-dollar structure at the Control 
Ens 1eering Unit, Norwood, Mass. Building 
will be completed in April and will allow 
the unit to double its staff. 

Convair will lease a new 100,000-sq. ft. 
building for engineering office space for 
some 1,700 employees near the Convair- 
oe ¥ — plant. Occupancy is slated this 

scott Aviation Corp. has added 6,000 
sq. to its facility at Lancaster, N. Y. | 
The ew office building will house sales, 


on sing and production control de- 






















nts. 
milton Watch Co.’s Hathaway Instru- 


























PRODUCTION DESIGN 











aN men Division is occupying a new 45,000 
plant at 5800 E. Jewell Ave., Denver. 
The plant includes a _ two-story office 
buil &, engineering laboratory and an 
a attac ed one-story factory area. 
— gnetic Research Corp. has opened 
its ond facility, the Engineering and 
Spex _ Products Division in Hawthorne, 
yY Cali The 20,000-sq.-ft. plant represents 
ail & fo. ‘old increase in area for the company. 
th American Aviation, Ince., will 
ITNnY open European office at Geneva. Tem- 
“yy space has been leased at the Hotel 
on 

0 —# e until permanent offices are 
a N th American is building a $1.4 
milli windtunnel at the Columbus, Ohio, 
985 divis; The tunnel will be a low-speed 
insta ion to test small aircraft models 
at ve cities up to 300 mph. Completion is 

ngin« slatec for January 1958. 
h E Corp., College Point, L. I., N. Y., 
aS med a wholly owned subsidiary, 
Edo . inada) Ltd. The company has pur- 
ts on 10 acres two miles east of Cornwall, 
enter New plant will be ready for use 
Me td Sc tember. The company builds elec- 
, onic -quipment and aircraft components. 

—— 


11, 1957 


IF YOU REALLY WANT TO WORK 
WITH A REAL WORKING COMPANY 





. if you want to work directly with management in an eager, earnest, 
close-knit engineering department that gets big things done, get the 
facts on your future at fast-growing Rohr . . . world leader in aircraft 
power package design and production. Permanency and stability are 
assured by big, long-range commercial projects which make up nearly 
half of our current $200,000,000 backlog. 


Also important to your future at Rohr is the fact that Rohr builds: 
thousands of different aircraft components of all kinds for most of 
America’s leading commercial and military planes. 


Skilled production design engineers are urged to inquire at once, 
enclosing resume to J. L. Hobel, Industrial Relations Manager, 
Dept. 102. 





World’s largest producer of ready-to-install Power Packages for airplanes 


AIRCRAFT CORPORATION 


Qn sunny Chula Vista. California 









Altitudes high above ceilings for today's aircraft are simulated in this chamber. 


Framed in this doorway... 


vital questions for engineers 


How will it work in the air? At what altitude? For 
how long? To get the answers, nothing is spared to 
provide engineers with necessary and top-notch equip- 
ment at North American’s Columbus Division. 


Facilities include 16 completely equipped labora- 
tories. In addition, a new air-conditioned engineering 
building will soon be completed. 


The Columbus Division has prime responsibility for 
all North American’s aircraft projects for the Navy— 
from concept through flight. It is a vigorous, com- 
pletely integrated organization where advancement is 
based on individual recognition. If you are an ambi- 
tious engineer who would like an unusual career 


opportunity, you owe it to your future growth to find 
out about openings in your field with us. 


OPPORTUNITIES IN EVERY PHASE OF AIRCRAFT ENGINEERING 
Aerodynamicists, Thermodynamicists, Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers, Mechanical and Structural Designers, Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders, Power Plant Engineers, Re- 
search and Development Engineers, Weight En- 
gineers. 

Get the full story. Write today: Mr. J. H. Papin, 
Personnel Manager, Dept. 563-A, North American's 
Columbus Division, Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. 
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AMP Incorporated 

Aeroquip Corporation 

Air Associates, Inc. 

AiResearch Manufacturing Co., 
Div. of The Garrett Corp. 

American Airlines, Inc. ; 

Aro Equipment Corp., The 

Avien, Inc. ; 

Barco Manufacturing Co. ... 

Beech Aircraft Corp. ...... 


Bell Helicopter Corp., 
Sub. of Bell Aircraft Corp. 
Bendix Aviation Corp., 
Bendix Products Div. . 
Scintilla Div. 
Bil-Jax, Inc. 
Blythe Aircraft Corp. 
Boeing Airplane Company .. 
Bulletin Board (Classified) .. 
Clary Corporation, 
Automatic Controls Div. 
Collins Radio Company 


Curtiss-Wright Corp. 
Douglas Aircraft Company, Inc. 
Edo Corporation 


EMPLOYMENT SECTION 
North American Aviation, Inc., 
Columbus Div. 
McDonnell 
Rohr Aircraft Corp. 
Esso Standard Oil Co. 
Ethiopian Airlines, Inc. 
Flightex Fabrics, Inc. 
Ford Instrument Co., 
Div. of The Sperry Rand Corp. 
G. M. Giannini & Company, Inc. 
B. F. Goodrich Aviation Products, 


Goodyear Tire & Rubber Co., Inc., The 
Hayes Aircraft Corp. 
Hertz System, Inc. 





ADVERTISERS’ INDEX 


CONVAIR—A Division of General Dynamics Corp. . Proto Tools 


a Div.—The B. F. Goodrich Company ... 


46 Hi-Shear Rivet Tool Company 
63 Holley Carburetor Company 
23 International Business Machines, 
Military Products Div. ................ 
Jeppeson & Company 
Laminated Shim Company, Inc. . 
82 LaVezii Machine Works 
69 Lear, Inc. 
80 Hotel Lexington 
Link Aviation, Inc. 
32 Lockheed Aircraft Corp. bude 
38 Loral Electronics Corp. ...............4:. 
M. C. Manufacturing Co. 
McDonnell Aircraft Corp. 
Menasco Manufacturing Co. 
Minneapolis-Honeywell Regulator Co., 
Aeronautical Div. 
Orenda Engines Limited 
National Aeronautical Corp. (NARCO) . 
North American Aviation, Inc., 
Autonetics Div. 


Pastushin Industries, Inc. 
Pratt & Whitney Aircraft =n 
United Aircraft Corp. aah 


Puritain Compressed Gas Corp. 
Purolator Products, Inc. 
Radio Corporation of America 
Resistoflex Corporation 
Robinson Aviation, Inc. 
R. C. Robinson Company 
Rolls-Royce, Limited 
Ryan Aeronautical Company 
Scott Aviation Corp. 
Simplex Piston Ring Manufacturing Co. ....... 
Southwest Airmotive Company 
Sperry Gyroscope Company, 

Div. of Sperry Rand Corp. 
Stroukoff Aircraft Corp. 
Stratos, a Div. of Fairchild Engine & Airplane Corp. 
Texas Company, The ; 
Vickers Incorporated, 

a Div.—Sperry Rand Corp. 
Western Air Lines, Inc. are ileal 
Wilcox Electric Company, Inc. 








AMERICAN AVIATION 
PUBLISHING COMPANY, INC.: 


PUBLISHING CORPORATION ... American Avia- 

tion Publications Inc.: Principal offices at 100! Ver- 

ont N.W., Washington 5, D. C. Wayne W. 
resident; Leonard A. Ejiserer, executive 
dent and secretary- treasurer: William 
n, vice president and director of ad- 
Albert H. Stackpole, Eric Bramley, 
Wood, Fred S. Hunter and Robert R. 
e presidents; Louis C. James, Ass't Sec- 
urer. 


JBLICATIONS AND SERVICES 
Americar Aviation Daily: Daily News service for 
ndustry, $200 per year. Mana Editor 
ke th nders. American Aviation Wodla.wide 
= po wice-yearly listing of products, people 
8° zations, $9.00 each (U.S.A. and Canada); 
soo Overseas. Managing Editor—Marion 
*. Grar . Official Airline Guide: Month! A 5 
cation ‘airline schedules, fares World-Wide 
dition 50 per year, everywhere. North Ameri- 
n tdit $13.50 per year in U.S.A. $14.00 ‘n 
<anada 00 elsewhere. Published from 139 N. 
dark St hicago 2. Ill. Phone: Central 6-5804. 
Wanaga Director—Robert R. Parrish. Missiles 
and Rock Magazine of World Astronautics. For 
ose in siles and rocket industry and satellite 
) for | year; $12.00 for 2 years (U.S.A. 
Overseas—$9.00 for | year; $14.00 
Managing Editor—Erik Bergaust. Air 
(incorporating Air Traffic Digest): 
i tariff news, $200 per year; Managing 
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fficials suppliers and services. Air- 
Friday, $25 per year. Managing Editor 
Longstreth. Air Information Bivision: 
nue, Ridgefield, N. J. Phone: Whitney 
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viation: First Edition over 2,000 bi- 
aviation's leaders. 345 pp. Deluxe 
} per copy, postpaid. Aircraft Year 
n Facts and Figures (Official Publice- 

of A craft Industries Association). 
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EMPLOYMENT 





CHIEF PROJECT ENGINEER 


A major aircraft development and manufacturing firm 
located in the Midwest has an unusual opening for a chief 
project engineer on a new jet transport airplane. Quali- 
fications are: engineering degree, 10 years heavy engineer- 
ing experience on successful transports from prelimi- 


nary design through production. 


This position would encompass complete engineering 


charge of this new project. Salary open. 


Interested parties please send detailed resume in 
confidence to Box T-2. American Aviation Publications, 
1001 Vermont Avenue, N. W., Washington 5, D. C. 

















EN ROUTE 


Flying High from Leopoldville to Brussels 
(The Champagne Helped) 


I guess I'm an incurable romantic 
but I still get an enormous kick out of 
certain international flights. It seems aw- 
fully trite to keep saying that the airplane 
has shrunk the world and international- 
ized everything, but it’s all very true. 

Just take that flight on Sabena from 
Leopoldville in the Belgian Congo to 
Brussels last June. It was one of the best 
I've ever had. It would have been good 
even without the extra champagne. 


At the Leo terminal everything was 
chaotic as it always seems to be at an 
airport in the hot tropics. Employees run- 
ning around, families and kids every- 
where. The clatter and chatter were ter- 
rific. Since I always dress for my desti- 
nation, I was more uncomfortable than 
ever in a worsted suit. I got through 
customs and immigration and stood out 
near the gate protected from the sun and 
watching the servicing of my DC-6B 
which had originated in Johannesburg, 
South Africa. 

I made note of one Sabena procedure 
which could well be copied elsewhere. 
In customs you put your overnight and 
other hand-luggage on a cart which was 
later rolled out to the plane steps and 
you picked up your stuff when board- 
ing. A great relief to be rid of the hand- 
bags while waiting around for departure. 


Takeoff was on time and in minutes 
we had crossed the Congo and climbed 
high over the tropical cumulous on our 
way to a night stop at Kano in northern 
Nigeria. 

I was in the front left seat of the 
first-class compartment in the rear. The 
only empty seat was next to me. In the 
forward compartment was a full load of 
tourists, mostly families returning to 
Europe. So far as I could learn, I was 
the only American. 


Cosmopolitan Travelers 


My fellow first-class passengers were 
a cosmopolitan lot, some South Africans 
with thick British accents, a few Bel- 
gians, a bewhiskered and be-robed priest 
returning from the Congo, and others of 
unknown nationality. 


The seat-belt sign was in French and 
English. The a announcements 
were in French, lemish and English. 
The plane was built in Santa Monica, 


Calif. The engines came from Connecti- 
cut, the spark plugs from Toledo, Ohio. 
The crew were Belgian. Behind me I 
heard a British accent say “If I had a 
free choice of cars I’d buy a Studebaker.” 
At least half the conversation was French. 


The steward brought me a Paris 
edition of the N. Y. Herald Tribune only 
two days old, and a Rand Daily Mail 
published only that morning in Johannes- 
burg. Also a recent copy of my favorite 
news magazine, Time. I was wearing a 
shirt made of Dacron and Egyptian cot- 
ton, and my tie was Italian and shoes 
English. A pesky fly was making a nui- 
sance of himself hovering about me and 
I wondered whether it was South African 
or had boarded in the Congo. I duly 
pondered his fate up north if he escaped 
my swatting. 

It was mid-afternoon when we took 
off but since the sun goes down promptly 
at 6 o’clock every night in that area, dusk 
came rapidly. I noted a plaque on the 
bulkhead of our cabin reading “Club des 
Gastronomies” and I didn’t have to wait 
long until a very prolonged first-class meal 
service began getting under way. 

On my seat tray the steward laid 
out a real linen tablecloth and real sil- 
verware. Then came an aperitif, my 
choice being a dry martini. After that 
were hors d'oeuvres accompanied by 
very excellent white wine. There were 
three choices of entree, braised ham, filet 
mignon and mixed grill, so I took the 
filet mignon along with excellent red 
wine. 


Ah, What Champagne! 


After that came a rich dessert and 
fruits and cheese and coffee accompa- 
nied by Pommery champagne and li- 
queurs. And let me tell you young people 
that after the champagne there just 
wasn’t anything too good I could say 
about flying over the treacherous jungles 
of Africa. The DC-6B had quite a time 
maintaining the same high altitude as 
yours truly and the notes I made at the 
time were truly inspiring if I could only 
make out now what they said. 


But one of the most remarkable 
things about this portion of the trip is 
that we entered a tropical storm that 
was no little April shower. The lightning 
was terrific and we got some buffeting. 
But the dinner service never stopped or 


even slowed up. And nobody on board 
could have cared less about the storm. 
As for the service, it was impeccable, an 
all-time high record as far as I’m con- 
cerned. That steward knew his stuff. 


And so about 9 o'clock we landed 
under a three-quarter moon at Kano, 
remembered by many U.S. airmen of 
World War II, in black Nigeria. We 
walked down handsome lighted steps to 
the rather miserable one-story building 
that serves as a terminal, and most of 
the passengers including me began trad- 
ing with a half-dozen robed native mer- 
chants who had their wares out for dis- 
play in front of the terminal. Either 
because of the champagne or my futile 
efforts to out-trade these sharp Moslem 
merchants, I ended up with a lot of 
leather bags and hassocks and whatnot 
that I scarcely needed. I re-boarded my 
plane looking like a typical American 
tourist arriving in Miami from a Carib- 
bean cruise. 


And So to Bed 


Then to bed in an upper berth for a 
long haul to Switzerland. Nobody wak- 
ened me in the morning and, when I 
finally came to, I discovered we were 
over France and descending to Geneva. 
I rang many times for somebody to bring 
the ladder but no response. I managed 
to get dressed just in time for landing 
and hopped down from the berth. 


Then into the Geneva terminal for 
breakfast and let me say here and now 
it was the worst and most disgraceful 
service I've ever seen anywhere in the 
airline business. First-class and tourist 
assengers were mixed together, the crew 
Fept to themselves in the same room 
and got first service with superior f 
to ours (extremely bad impression). 


After 25 minutes we still had noth- 
ing to eat. It had been 20 minutes before 
bread and butter arrived but we had no 
plates. At 30 minutes still no cofice. Kids 
and babies were crying, everybody was 
irritable. My coffee arrived 35 minutes 
after I sat down. But the crew wich had 
made such an impression on me °c night 
before kept eating their fine »reakfast 
and paid no attention and did no'hing 10 
get action. The Geneva airport > were 
indifferent and disagreeable to the mth 
degree. What a letdown! 
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IN AIR TURBINE DRIVES 


WHEN PERFORMANCE COUNTS 


COUNT ON STRATOS 


tant speed air turbine drives are a Stratos specialty — 

tanding feature is their ability to hold speed within of 

% from no load to overload conditions. 

cularly significant are the safety precautions designed into these 
units. Besides an inherently sound design, each model incor- 
an integral overspeed protection system — independent of the 
ng system — which shuts down the turbine mechanically. Over- 
rips are of several types — some resettable in flight — so that 
arrangement for each installation can be selected. 


tional information on Stratos’ line of air turbine drives, write to: 


TRATOS 


A UIVIS ON OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main P| 
West Co 


Wester; 


it: Bay Shore, L. |I., N. Y 
t Office: 1355 Westwood Bivd., Los Angeles, Calif 


3ranch: 1800 Rosecrans Ave. Manhattan Beach, Calif 


Model TP25-1, 


for driving a 


15 kva alternator 






ae ee ee 





* Lagi 


SERVICE 
AT LANG OF 


Lang Aircraft, operating at Omaha Municipal Airport, 
enjoys a nation-wide reputation for “airline service.” Its 
customers — private planes, “non-skeds,” any commer- 
cial craft, in fact — can come in and take off at their own 
convenience. Round-the-clock attention is prompt and 
efficient, keeping in-and-out time to a minimum. Lubri- 
cants and fuels are the finest . . . Texaco. 

Successful airports realize that traffic-building depends 
on reliable service and products. By associating them- 
selves with the Texaco name, they find they gain in 
acceptance and prestige. Texaco quality is known and 
trusted throughout the United States. America’s airlines 


“IN DEPTH” 
OMAHA 


Lang Aircraft thrives on a program of quality service and premium products 


TEXACO AVIATION LUBRICANTS AND FUELS 


Carl B. Lang, owner of Lang 
Aircraft, Municipal Airport, 
Omaha, Nebraska, is an experi- 
enced flier, knows the need for 
good service and products to 
assure dependability in flight. 
For over 20 years, he has used 
and sold Texaco Aviation Lubri- 
cants and Fuels. 


place such confidence in Texaco that... 


During the last 22 years, more scheduled revenue 
airline miles in the U. S. have been flown with 
Texaco Aircraft Engine Oil than with all other 
brands combined. 


Your Texaco Aviation Representative will be glad \o 
explain in detail the many advantages of handling 
Texaco Aviation Products. Just call the nearest of tle 
more than 2,000 Texaco Distributing Plants in the 48 
States, or write The Texas Company, A viation Divisio: , 
135 East 42nd Street, New York 17, N. Y. 


BOF TEXACO Lubricants and Fuel 


FOR THE AVIATION INDUSTRY 


Circle No. 22 on Reader Service Card. 





